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^JL — I   lijiv#*  tine   : ^'  n* port  til  make  upr>D   th«  f^ofirr**- 

of  p«»lluticiii  of  Ibr.  wator  nupplj  of  tho  dty  of  AmHii^nUm 

TliA  citj  wiitf^r  supply  te  gmtber^l  from  |K>rtionji  of  Uio  wat^r* 
of  foor  lirooki;  —  finrty  B4if»©rH  cn^k  ;  tte>eooc)«  wiwil  \  -^  -  ^     f 
SB  creek  ;  thirds  eaist  branch  of  McQueen  cr^k^  an  i , 

L  creek.    The  IsrritorT  drained  by  tbaiie  i^raeJui  ia  in  genera] 
\  thinly  seUkd.    It  ia  atated  thai  the  popidatioii  ia  laaa  at  thia 
la  than  loniierly,  aa  the  ioil  ia  vary  li|^t,  and  kaa  bean  work«<l 
artificial  fertilir^era  not  haTing  bean  aaad,  and  ibal  fonoer 
ila  have  therefore  mor<»d  away.     TbiJ^  im  trao  of  all  paria 
'*iter^ed  ex<)ept  thai  in  and  adjacent  to  tb^  city,  where 
aeea  of  pf^aenl  and  of  probable  fnture  growth  are  pbun. 
waAer-ahnd  of  Bogera  creek,  alx^Te  the  wat#%r-worka  dam, 
of  2.375  aqnare  mtka.     On  t^   ^  Htory  I  loand  bat 
>f  proliable  poUnliofs.    Th^  ioabered  1  and  3 

\ikm  aceonif^anjiifeg  mapL    Ko.  1  ia  a  honsm  aboat  100  (eel  from 
cre«k,  ^th  haraa  oo  Ike  oppoatia  ai  *  froin  the 

^L     The  oflly  iMa%  aomptained  of  hei .  .      A  a  mauJUk 

•Q^  vhi^  the  creek  rvna,  aa  a  pig-yanL    ila  uae  lor 
2  diaofxiticiied^  aad  ihoold  remain  aa    Iio.  1 
.  -   Ittci  imm  the  bfook,  with  ooe  large  barn,  per* 
^y,  with  drainai^  from  barn  aad  wimam 
%hm  Gnefc,  and  baayard  egtepdiag  to  it,  a  which  a  j 
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her  of  c^Ule  nm.  Two  dmAlIer  faam  buildiiigs  are  quite  cIomH 
the  stream.  Probablj  some  draiaagep  poUoted  bj  animal  eiere- 
Bieat,  reaches  the  atesmt  eapeciallj  in  ttsiae  of  heavy  imiiL  An 
open  conduit  takes  the  waler  from  the  dam  on  Bogers  creek  and 
oarriee  ti  about  1,000  feet  lo  the  rood  east,  where  it  discharges 
into  a  cloaed  eoDd))'  licsated  hy  a  dotted  Use  on  the  map), 

in  which  it  ftin-i  iili  >  ff»^t  to  thf*  w^st  bra^ach  of  Moijot^^a 

creek. 

The  only  gouxoes  ol  poUaUou  obeerr^  on  this  west  braaoh  were 
thoee  marked  3  and  4  on  the  map.  Na  3  is  a  house,  three  bams 
and  a  privy,  from  fifty  to  150  feet  from  the  ereek.  The  drainaga 
from  the  barns  is  quite  direct  down  a  steep  hank  into  the  creek, 
bat  is  probably  small  in  amount  No*  4  is  a  house  and  priry, 
f$ixty  or  eighty  feet  from  the  creek,  and  fonr  bam  buildings,  fifty 
to  eighty  feet  from  the  creek^with  a  well-nsed  barnyard  extending 
down  to  the  water.  The  slope  of  the  banks  is  quite  steep,  and 
the  buildings  are  on  the  upper  edge  or  on  the  slopes,  so  that, 
including  the  barnyard,  considerable  polluted  drainage  must  reach 
the  stream.  The  creek  has  been  cleaned  and  deepened  from  a 
point  near  No.  4  to  the  junction  with  the  east  branch,  and  thence 
up  this  branch  for  some  distance,  reversing  the  current  A  dam 
confines  the  water  to  this  deepened  conduit,  which  is  extended  in  an 
open  artificial  channel  about  800  feet  the  water  being  carried  in  a 
closed  conduit  from  this  point  to  Bunn  oreek,  as  indicated  by  the 
long  dotted  line  marked  "conduit"  on  the  map. 

The  observed  sources  of  pollation  to  the  east  branch  of  McQueen 
creek  are  marked  5  and  6  on  the  map.  No.  5  is  a  house  perhaps 
120  feet  from  the  water,  with  a  collection  of  six  or  eight  barns 
and  outbuildings,  part  of  these,  as  well  as  the  barnyard,  being 
quite  close  to  the  bank  of  the  stream*  It  is  evident  that  quite  a 
large  amount  of  [>oUution  from  animal  excrement  ent^^rs  the 
stream  on  these  premises.  No.  6  is  a  cider  mill.  Quite  a  large i 
amount  of  old  pomace  was  seen,  deposited  in  a  heap  oti  the  bank 
of  tlie  stream,  to  be  washed  into  it  with  every  rain.  I  understand 
that  but  little  efi'ort  has  been  made  to  have  this  refuse  disposed 
of  in  other  ways  so  as  to  prevent  its  being  a  source  of  pollution* 
The  extent  of  the  water-sheds  of  the  McQueen  creeks  is  2.893 
square  mtles ;  of  Rogers  and  McQueen  creeks  togethert  forming 
the  present  reliable  supply  for  the  city,  6.268  square  miles*  The 
oonatant  supply  is  estimated  at  1,300,000  gallons  a  day. 
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The  above  described  polluting  matter  is  obnoxious  in  itself, 
though  comparatively  small  in  amount,  but  has  a  bad  effect  also 
in  so  far  as  it  stimulates  the  growth  of  weeds  and  aquatic  plants, 
including  algae,  in  the  improved  portions  of  the  creeks  and  in  the 
open  conduits,  where  the  velocity  of  the  water  is  quite  low.  The 
decay  of  this  vegetation,  whether  where  it  grows  or  after  reaching 
the  reservoir  through  the  closed  conduit  and  Bunn  creek,  may 
give  rise  to  bad  odor  and  taste  in  the  water.  This  is  especially 
true  with  respect  to  the  algae,  which  cannot  be  gotten  rid  of  by 
cutting  and  raking  out  on  the  banks.  It  is  advisable  to  reduce 
the  amount  of  the  pollution  from  animal  sources  to  a  minimum. 

Bunn  creek  is  in  ordinary  seasons  a  dry  water-course,  and  is 
counted  on  only  to  help  fill  the  reservoir  in  times  of  rain.  It  is  the 
source  of  considerable  trouble  from  the  amount  of  debris,  mostly 
of  an  inorganic  nature,  which  it  brings  down  in  times  of  heavy 
rain,  tending  to  fill  up  the  reservoir.  There  must  be  quite  an 
appreciable  amount  of  vegetable  pollution  brought  down  at  some 
seasons,  in  the  form  of  dead  leaves,  branches,  grass,  etc.  The 
sources  of  artificial  pollution  to  the  creek  are  on  or  near  the 
reservoir,  and  are  marked  7, 8  and  9  on  the  map.  No.  7  is  a  house 
and  barns  near  the  bank  of  the  reservoir.  There  has  been  an 
attempt  to  turn  the  drainage  of  the  barns  from  the  reservoir  by 
an  intercepting  drain  discharging  in  or  near  the  road.  I  am 
unable  to  say  whether  it  is  successful  in  preventing  pollution  of 
the  reservoir  or  not  No.  8  stands  for  about  five  houses  now 
built  or  building  quite  near  the  precipitous  bank  of  Bunn  creek, 
whose  drainage  has  apparently  not  sufficient  opportunity  for 
purification  before  entering  the  water-course  and  the  reservoir. 
One  of  the  houses,  in  particular,  has  arranged  a  closed  trench 
along  the  upper  edge  of  the  bank,  into  which  the  sewage  from  the 
house  is  to  discharge,  it  being  presumed  that  the  filtration 
obtained  in  getting  out  of  this  trench  will  sufficiently  pxirify  the 
sewage.  The  purification  will  not  be  efficiently  performed  for 
any  great  length  of  time.  These  houses  are  outside  the  city  limits, 
and  are  the  most  important  items  to  be  considered.  They 
promise  to  increase  rapidly  in  number  in  the  future.  Until  the 
city  sewers  are  extended  so  far,  or  the  plan  given  below  is  carried 
oat,  careful  arrangements  should  be  made  to  reduce  the  possi- 
bility of  pollution  from  these  houses  to  a  minimum.  No.  9  stands 
for  four  or  five  houses  on  or  quite  near  the  top  oi  t\ie  ^\,ee^  \^^tAs. 
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mbote  tibe  reseiroir.  These  houses  ue  witiiin  the  eitr  limits 
(wUdi  faftTt  heea  extended  to  include  the  reserrair),  and  haTe 
Wd  •tIeBlioo  from  lh«  citr  health  boa]!d,  waler-tight  eesa-poote 
beo^  miiiired.  Bnlea  for  the  remaiader  of  the  water-sheds  shoiild 
be  apfili^  too  these  houses  also. 

The  present  vatex  snpplr  is  insufficient  for  the  growing 
oi  the  cilT  aod  it  now  has  under  considentioii  an  sdditiopal  i 
ph*  bom  eneks  and  a  lake  in  Saratoga  coontj,  to  be 
bf  a  doeed  conduit  into  Bonn  creek     In  that  case  the 
froaa  the  BtoBCgeek  water-shied  wiBiio4  be  acodcd.    It  has 
ocwnied  on  as  a  reliaUe  source  of  supplr,  as  it  fails  at 
whtn  needed  the  most    The  superinleikdent  of  the  wa 
wofffc^  in  riew  of  these  fa^ts  sikI  of  the  r^etahle  and 
poOutioo*  aod  of  the  deposits  iu  the  reeerroir  tsom  thb 
yg^fonm  In  eonthiae  the  dosed  eooduilB  of  the  piipseiil 
the  pruposed  suppbr  to  tfie  leseivutTt  loid  to  dirert  the  water  < 
:  far  a  ehaanel  around  the  reserroir  on  the  ea^ 

iptjring  helow  the  dam.    Should  the  ei^  gvow  along  Am 
of  the  re^errour,  an  intercepting  ditch  on  thai  side 
earfj  off  anr  poQoled  drainage  coating  from  that  directioe. 
projeet  seems  to  me  to  be  a  feasible  one  and  worthr  of  ^ei 

BespeetfuUr  submitted. 
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conKm 
iinL  Ko  prirr  ot  place  lor  the  deposit  or  storage  ol  hi 
^sheU  be  eoMlrtaieled^  localed  or  meintstMd  wilhm 
neasurtmeiilt  of  the  hjjuh^waler  mark  or 
:  of  ear  lake  or  reserroir^  or  ai^T  sprii^ 
of  a&T  hiad.  the  waler  of  which  wbei 
iows  inlL>  the  reserroir  of  the   Amfleribi   pal 
supply. 
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Second.  No  privT  vault,  pit  or  cesspool,  or  non-transportable 
receptacle  of  anj  kind  for  the  reception  or  storage  of  human 
excreta  shall  be  constructed,  located  or  maintained  within  250 
feet,  horizontal  measurement,  of  the  high-water  mark  of  any  lake 
j_or  reseiToir,  or  130  feet,  horizontal  measurement,  of  the  high- 
rater  mark  or  precipitous  bank  of  any  stream,  spring  or  water- 
course of  any  kind,  the  water  of  which  when  running  flows 
aveutually  into  .the  reservoir  of  the  Amsterdam  public  water 
lupplj. 

Third  Every  privy  or  place  for  the  deposit  of  human  excreta, 
lich  is  constructed,  located  or  maintained  between  the  aforesaid 
lits  of  fifty  feet  and  250  feet,  horizontal  measurement,  of  the  high- 
er mark  or  precipitous  bank  of  any  lake  or  reservoir,  or  fifty  feet 
id  130  feet,  horizontal  measurement,  of  the  high-water  mark  or 
|>recipitous  bank  of  any  spring,  stream  or  water-course  aforesaid. 
ad  from  which  the  said  excreta  are   not  at  once  removed  auto- 
latically  by  means  of  suitable  water-tight  pipes  or  conduits  to 
)^e  proper  place  of  ultimate  disposal  beyond  the  maximum  afore- 
id  limit  (250  feet  from  lake  or  reservoir,  or  130  feet  fi'om  spring, 
im  or  water-course  as  above  described)  shall  be  arranged  in 
manner  that  all  said  excreta  shall  be  received   and   tern- 
ily  retained  in  suitable  vessels  or  receptacles,  which  shall  at 
Umea  be  maintained  in  an  absolutely  water-tight  condition,  and 
rhich  win  admit  of  convenient  removal  to  some  place  of  ultimate 
sposal  beyond  the  said  maximum  limit 

Fourth.  The  excreta  collected  in  the  aforesaid  removable  recep- 
rfes  shall  be  removed  and  the  receptacle  cleansed  and  deodor- 
.  as  often  as  is  necessary  to  keep  the  receptacles  in   proper 
Itary  condition  and  to  prevent  an  overflow  of  the  excreta  upon 
Boil  or  floor  of  said  privy, 
Fifik  The  excreta  so  collected  shall  be  removed  in  such  manner 
1  to  cause  the  least  nuisance  possible,  and  shall  be  so  dispossd 
^  tliat  they  canuot  be  washed  either  over  the  surface  or  through 
subsoil  into  any  lake  or  reservoir,  spring,  stream  or  water- 
aforesaid,  and  shall  be  so  placed  as  not  to  cause  an  offen- 
vm  nuisance. 

Whenever  it  shall  be  found  that,  owing  to  the  porous 

cfiaruM^r  of    the    soil,    the     height    and    flow   of    the    surface 

subsoil    waters,   the    steepness  of    the    slopes,    or    other 

condition  of   the  locality,  the  excremental  matter  from 
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any  privy,  cesspool  or  other  recept-acle  for  human  excreta  mim 
be  washed  over  the  surface  or  through  the  subsoil  into  any  lake] 
or  reservoir  or  into  any  spring,  stream  or  water-course,  aforesaid,  j 
without  having  been  thereby,  in  the  judgment  of  the  State  Board] 
of  Health,  sufficiently  purified,  then  the  said  privy,  cess-pool  or] 
other  receptacle  for  human  excreta  shall,  after  due  notice  to  the] 
owner  thereof,  be  removed  to  such  gi-eater  distances  from  said] 
high-water  marks  as  shall  be  considered  safe  and  proper  by  the  I 
State  Board  of  Health.  j 

HousE-sLOPfl,  Sink-wastes,  Laundby  Wateb,  and  Otheb  SimilabI 

Sewage, 

Seventlh — No  sewage,  house-alops,  sink-wastes,  water  m  whichj 
clothes  or  bedding  have  been  washed  or  rinsed,  nor  any  otberl 
polluted  water  or  liquid  shall  be  thrown  or  discharged  directly] 
into  any  lake  or  reservoir,  spring,  stream  or  water-course  afore-  ] 
said,  nor  shall  any  such  aforesaid  liqnid  or  solid  matter  or  other] 
polluted  liquid  be  thrown  or  discharged  upon  the  surface  of  the! 
ground,  or  into  the  ground  below  the  surface  in  any  mannwl 
whereby  the  same  may  flow  into  any  lake  or  reservoir  or  spring,! 
stream  or  water-course  aforesaid,  within  fifty  feet,  horizontal] 
measurement,  of  the  high-water  mark  or  precipitous  bank  of  anyj 
lake,  or  reservoir,  spring,  stream  or  water-course  aforevsaid*  1 

Etfjhtk — No  clothes,  animals,  vehicles,  nor  anything  wbichl 
pollutes  water  shall  be  washed,  nor  shall  any  person  bathe  in  any  I 
lake  or  reservoir,  spring  stream  or  water-course  aforesaid.  I 

Garbage  akd  Refuse,  ^ 

Xintk.  No  garbage  or  putrescible  refuse  of  any  kind  shall  bej 
thrown  or  discharged  directly  into  any  lake  or  reservoir  or  itito  | 
any  spring,  stream  or  water-course  aforesaid,  nor  shall  any  such  j 
substances  be  placed  upon  or  below  the  surface  of  the  ground  1 
where  they  may  be  washed  into  any  lake  or  reservoir  or  into  any  1 
spring,  stream  or  water-course  aforesaid,  within  fifty  feet  of  the  J 
high-water  mark  or  precipitous  bank  thereof.  j 

Manubes,  Composts  and  Similab  Matteb.  I 

TentL  No  stable,   pig-sty,  barn-yard,   hog-yard,   hitching    or 

standing  place  for  horses  or  cattle,  or  other  place  where  animal 

manure  accumulates,  and  no  compost  or  manure  heap  shall  be 

located  or  maintained  within,  or  so  arranged  and  maintained  that 
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tte  wai»bings  or  drainage  therefrom  shall  flow  through  open  or 
I    1  drains  within  fifty  feet  of  the  high- water  m^rk  or  preclpit- 
"•k  of  any  lake  or  reserroir,  spring,  stream  ut  water-course 
aforeeaid. 

Efeventh,  No  human  excreta,  or  compost  containing  human 
excreta,  shall  be  spread  upon  the  surface  of  the  gi*ound  within  250 
feet  of  the  high-water  mark  of  any  lake  or  reservoir,  or  within 
190  feet  of  the  high-water  mark  or  precipitous  bank  of  any  spring, 
Itream  or  water-course  aforesaid ;  and  no  manures  or  composts 
af  any  kind  shall  be  so  deposited  as  to  be  washed  over  the  surface 
jr  through  the  subsoil  into  any  lake  or  reservoir,  spring,  stream 
jr   ■  ourse    aforesaid,   without    having   undergone    proper 

>ur"  !j- 

)eai}  Akimals,  Vegetable  Refuse  and  MANUFACTtraiKG  WAsrBS. 
7\ve{fth.  No  dead  animal,  bird  or  fish,  or  part  thereof,  nor  any 
thy  or  impure  matter,  nor  any  decayed  fruit  or  vegetable  sub- 
ices,  nor  any  waste  products,  putrescible  matter  or  polluted 
irs  from  any  slaughter-houses,  cheese  factories,  creameries, 
cider  mills,  saw  mills  or  other  manufactories  shall  be  thrown  or 
allowed  to  run  into  any  lake  or  reservoir,  spring,  stream  or  water- 
^-eaurse  aforesaid,  nor  shall  they  be  so  deposited  that  any  portion 
Breof,  or  of  the  drainage  therefrom  shall  be  washed  over  the 
lorface  or  through  the  subsoil  into  any  lake  or  reservoir,  spring, 
llieam  or  water-course  aforesaid,  without  having  undergone 
oper  purification. 

Cemeteries. 

ThirieeiitL  No  interment  of  a  human  body  shall  be  made 
^within  250  feet  of  the  high-water  mark  of  any  lake  or  reservoir, 
LOT  within  130  feet  of  the  high-water  mark  or  precipitous  bank  of 
ly  spring,  stream  or  water-course  aforesaid. 

Pekaltt, 
In  accordance  with  section  2  of  chapter  543  of  the  Laws  of 
^188o,  a  penalty  of  not  less  than  fifty  dollars  nor  more  than  $100 
hereby  imposed  upon  any  corporation,  person  or  persons, 
guilty  of  a  violation  of,  or  non-compliance  with  any  of  the  above 
given  mandatory  rules  or  regulations  to  be  recovered  under 
iiud  act 

At  the  regular  quarterly  meeting  of  the  State  Board  of 
Health,  held  on  the  12th  of  February,  1890,  in  the  city  of  New 
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York,  the  foregoing  rules  and  regulations  were  made,  ordained 
and  established,  pursuant  to  chapter  543  of  the  Laws  of  1885,  for 
the  protection  of  the  reservoirs  and  tributaries  thereto  of  the 
Amsterdam  water-works,  furnishing  the  public  potable  water 
supply  of  the  city  of  Amsterdam. 

[SEAL.]  THOMAS  NEWBOLD, 

President. 
LEWIS  BALCH,  M.  D., 

Secretary  and  Executive  Officer. 
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REPORT 

ON 

[Rules   for   the   Protection  of   the  Water 
Supply  of  the  Village  of  Cobleskill. 


Union  College,  School  of  Civil  ENGfiNEEitiKo, ) 
Schenectady,  N.  T.,  May  9»  1890. 

jSWIS  Baloh,  M.  D.,  Seo'etary  State  Board  of  Healihf  Albany^  JS\  1  *. 

Sra — ^I  have  the  following  report  to  make  of  my  inspec- 
ion  of  the  water-shed  of  the  Cobleskill  water  supply,  and  the 
impanying  set  of  rules  to  offer  for  the  government  of  the 
ae.  The  rules  have  been  revised  by  the  water  commissioners 
if  the  village  and  are  in  form  to  be  acceptable  to  them  when 
Ipproved  by  the  State  Board  of  Health. 
The  possible  sources  of  pollution  to  the  reservoir  and  its 
ibutaries  are  numbered  on  the  aecompauyinf?  sketch  of  the 
rater-shed  and  may  be  described  as  follows : 
H»  A  barn  and  privy  near  a  house  and  all  near  a  ditch  which 
several  hundred  feet  to  a  small  brauch  which  enters  the 
foir.  Not  much,  if  any,  pollution  enters  from  this  source  at 
>re8ent 

2.  A  house  and  barn  near  and  a  privy  on  a  small  surface  ditch 

rMch  runs  but  a  short  distance  before  entering  the  reservoir* 

iQ  pri^y  is  especially  dangerous  in  its  present  position* 

8,  A  privy  eighty  feet  from  a  ditch  and  a  pig-pen  on  a  ditch 

rbich  are  intended  to  take  the  surface-water  to  the  reservoir. 

)oth,  the  pig- pen   especially,  are   sources  of  pollution  in  their 

pr6?*ent  positions.     The  reservoir  is  less  than  200  feet  away. 

4*  A  sheepfold  built  with  one  corner  over  the  creek,  large 
barns  and  stables  on  each  side  of  the  creek  with  the  barn-yard,  in 
which  numerous  cattle  run,  on  both  sides  of  the  creek  betweea 
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Ihe  bartiSi  and  a  privy  about  seventy-five  feet  from  the  creek 
The  stables  and  yards  are  particularly  prolific  sources  of  pollution, 
and  all  are  dangerously  near  the  reservoir  and  its  principal  stream. 
&  A  saw-mill  over  the  stream  whose  arrangements  for  keeping 
the  saw'dast  out  of  the  stream  are  quite  defective*  While  not  a 
source  of  dangerous  pollution,  the  eff'ect  is  not  good,  and  it  is  easy 
to  arrange  the  disposal  of  the  saw-dust  so  that  it  will  not  enter 
the  stream. 

6.  A  barn  250  feet  from  a  branch  of  the  main  creek,  and  on  a 
small  ditchi  also  a  pig-pen  on  a  precipitous  bank  fifty  feet  from 
the  branch.  Some  source  of  danger  and  should  be  kept  in  the 
bent  fjf  condition. 

7.  A  barn  at  the  head  of  a  branch  and  draining  into  it 

8.  Two  barns  and  barn-yard  that  drain  into  a  small  pond  on 
the  creek,  and  a  privy  on  a  small  ditch  which  enters  the  creek 
above  the  pond  near  its  source.  All  are  sources  of  pollution  only 
less  dangerous  than  the  others  mentioned  because  there  is  a 
little  longer  line  of  flow  before  the  reservoir  is  reached. 

The  accompanying  rules  are  offered  as  furnishing  sufficient 
authority  to  enable  any  case  likely  to  arise  to  be  dealt  with.  If 
approved  by  the  State  Board  they  will  be  put  in  force  by  the 
village  authorities. 

Kespectfully  submitted. 

CHA8.  C.  BKOWN, 

Civil  Eng^ineer, 


RULES  AKD  REGULATIONS  FOR  THE  SANITARY  PRO- 
TECTION  OF   THE   RESERVOIR   AND   TRIBUTARIES 
THERETO  OF  THE  PUBLIC  POTABLE  WATER  SUP- 
PLY  OF  THE  \TLLAGE  OF  COBLESKILL. 
Privies  Adjacent   to    Reservoirs,  Springs   ob  Water-oouesks. 
Finnt.  No  pri>T  or  place  for  the  deposit  or  storage  of  human 
excreta  shall  be  constructed,  located  or  maintained  within  fifty 
feet,  horizontal  measurement,  of  the  hi^h-water  mark  or  precipit- 
ous bank  of  the  reservoir,  or  of  any  spring,  stream,  ditch  or 
water-course  of  any  kind,  the  water  of  which,  when  ninnini^y  flows 
eventually  into  the  reservoir  of  the  Cobleskill  public  water  supply, 
StA^ontl  No  privy  vault,  pit  or  cess-pool,  or  non-transportable 
receptacle  of  any  kind  for  the  reception  or  storage  of  human 
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from    Caunf^  'fillaa. 


'.-IT-'X 


Slktirh  AjniUAL 


or  THE 


•prixm;  stmuBLf  diteh  or  water-coossev  tibe  wmter  of  wliidi,  wl 
nnnn^  llows  e^eotBttllf  ialo  the  ifwi  imii  of   tba  Cobkjddl 
pobGer  waler  snppfy^  witfuiat  biTmg  be^i  A^febf,  isi  the  jud 
meiiS  of  the  State  Board  of  Health,  auffioieiitiT  porified,  then   h| 
mad  prrfj,  «sefl^pcx>l  or  other  reoeptmcle  for  hmittii  imnla 
aAbt  dna  notiise  bo  the  owBer  tbereof^  be  rana'red  to  nch  | 
liiataciae  from  aald  h%farwmter  suirks  as  di&Il  be  oonaidered 
mad  pfop«r  b^  the  State  Board  of  Healtk 

Monm^-mjon^  Sian-wiiixis,  Ii^i:ia>Bi  Waxsb  asd  Orsst  Si 

SSWAGX. 

^>c:«'firnu  >«o  9QW«|^  hoitfle-6lope«  sinJE-wmsteiSk  wvler  m  wl 
diOihee  or  bedding  ha^a  been  washed  or  rieaed^  aor  anr  ot 
pcQoled  waler  or  liquid  shaD  be  thrown  or  discharged  direoli| 
ioto  it.  nr  or  into  any  epring,  stream,  ditch  or 

aforeeiu _  _  .  ^hall  anr  smch  aforesaid  liqaid  or  solid  matters 
other  poUnted  liquid  be  thrown  or  dbeharged  upon  the  surfac 
of  the  ground,  or  into  the  groond  below  the  sur&ce  in  any  mannc 
whereby  the  same  may  flow  into  the  reserroir  or  into  any  sprin 
stream^  ditch  or  water-course  aforesaid,  within  fifty  feet,  hor 
zontal  measitrement,  of  the  high* water  mark  or  precipitoua  1 
of  the  reeerroir  or  of  any  spring,  stream,  ditch  or  water-coi! 
afoteeaid* 

Eig^iJL  No  clothes^  animals,  Tehides*  nor  any  thing  which  pol- 
lutes  water  shall  be  washed,  nor  shall  any  person  bathe  in 
reservoir  or  in  any  spring,  stream  or  waterHx>ar9e  aforesaid. 

Gabbaoe  h^j>  Refuse. 
Ninth.  No  garbage  or  putrescible  refuse  of  any  kind 
be  thrown  or  dischai^ed  directly  iuto  the  reservoir  or  into  anjj 
spring,  stream,  ditch  or  water-coarse  aforesaid,  nor  shall  anj 
such  substances  be  placed  upon  or  below  the  surface  of  the  groun^ 
where  thej  may  be  washed  iuto  the  reservoir  or  into  any  S| 
stream^  ditch  or  water-course  aforesaid,  within  fifty  feet  of 
high-water  mark  or  precipitous  bank  thereof* 

Manures,  Composts  axb  BmnAR  SIatfer. 

Tenik.  No  stable,  pig-sty,  hen-house,  barn-yard,  hog-yard 
hitching  or  standing  place  for  horses  or  cattle,  or  other  plac 
where  animal  manure  accumulates,  and  no  compost  or  manurd 
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ti^ap  shall  b6  located  or  maintaiaecl  withiti,  or  so  arranged  and 
maintamed,  that  the  washings  or  drainings  therefrom  shall  flow 
through  open  or  covered  drains  within  fifty  feet  of  the  high-water 
mark  or  precipitous  bank  of  the  reservoir,  or  any  spring,  stream 
•water-course  aforesaid. 
^levenfh.  No  human  excreta  or  compost  containing  human 
preta  ahall  be  spread  upon  the  ground  within  250  feet  of  the 
Jjh-w»ter  mark  of  the  reservoir,  or  within  130  feet  of  the  high- 
iter  mark  or  precipitous  bank  of  any  spring,  stream  or  water- 
CDm*se  aforesaid^  and  no  manures  or  composts  of  any  kind  shall  be 
[  deposited  as  to  be  washed  a  less  distance  than  fifty  feet  over 
I  furface  or  through  the  subsoil  into  the  reservoir  or  any  spring, 
ditch  or  water-course  aforesaid,  without  having  under- 
proper  purification. 

Animals,  Vegetablb  Refuse  and  MANUFAcruniNO  Wastes. 

iTwelJth,  No  dead  animal,  bird  or  fish  or  part  thereof  nor  any 
Ithy  or  impure  matter,  nor  any  decayed  food  or  vegetable  sub- 
stances, nor  any  waste  products,  putrescible  matter  or  polluted 
waters  from  any  slaughter  houses,  creameries,  cider  mills,  saw 
or  other  manufactories  shall  be  thrown  or  allowed  to  run 
Ihe  reservoir  or  any  spring,  stream,  ditch  or  water-course 
id,  nor  shall  they  be  so  deposited  that  any  portion  thereof 
[oi  the  polluted  drainage  therefrom  shall  be  washed  on  the 
face  or  less  than  fifty  feet  through  the  subsoil,  into  the  reser- 
of  any  springs  stream,  ditch  or  water-course  aforesaid  with- 
out having  undergone  proper  purification. 

fitk  No  interment  of  a  human  body  shall  be  made 
i  ^oO  feet  of  the  reservoir  or  of  high- water  mark  or  pre- 
iis*  bank  of  any  spring,  stream  or  water-course  aforesaid. 

Penalty. 

m   a<5oardano6  with  section  2  of  chapter  543  of  the  Laws  of 
a  penally  of  not  less  than  fifty  dollars  nor  more  than  $100 
^hereby  imposed   upon   any   corporation,  person  or  persons 
Ity  of  a  violation  of  or  non-compliance  with  any  of  the  above- 
mandatory  rules  and  regulations,  to  be  recovered  under 
act 

the  annual  meeting  of  the  State  Board  of  Health,  held  on 
14th  of  May,  1890,  at  New  York,  the  foregoing  rules  and 


Of  TtM.  SrVTK 

made.  otduKd  aod  eafabBehei,  pazsaa&t  k> 

S43  of  die  Lftws  of  ISBS.  fior  die  ganitari   protectioii 

at  die  iBamiijiL  and  ttibatar»  Aioeft?  ot  Ae  publie  potable  w^fer 

ammlir  >  jf  die  TiOacce  of  CobfeafcilL 
^    '  THOa  ISEWBQLD, 

LEWS  BAXCH,  3L  D- 

SsiTstary  -Bid  £cBCM<t ;:»  (Wfcw. 


RULES 

FOB  TBB 

Protection  of  the  Water  Supply  of 
Oneonta,  N.  Y. 


Union  College,  School  op  Citil  Engineering,  ) 
Schenectady,  N,  T*,  December  1,  1890.     f 

liliriE  Balch,  M.  D.,  Secreiartf  State  Board  of  Health,  Albany. 

Sib. —  I  have  the  foUowinR  report  to  make  of  my  inspec- 
tion of  tlie  Oneonta  water  supply  and  the  accompanying  set  of 
rules  to  oflfer  for  the  government  of  the  same*  The  rules  have 
been  reviaed  by  the  board  of  health  of  the  village,  and  are  in  form 
to  be  acceptable  to  them. 

The  possible  sources  of  pollution  to  the  reservoirs  and  streams 
are  shown  on  the  accompanying  sketch  of  the  water- shed.  All 
Uie  baildiugs  on  the  water-shed  are  represented  on  the  sketch, 
the  houses  by  square  dots  and  the  outbuildings  by  "i*'*  Where 
an  outbuilding  or  yard  is  specially  liable  to  be  a  source  of  pollu- 
tion of  the  water  it  is  indicated,  "b"  standing  for  a  bam  or 
itable,  *'  by  **  for  a  barn-yard  or  other  place  where  cattle  are 
eonfined  to  small  areas  drained  by  branches  of  the  stream, 
I  **p  **  standing  for  privy  too  near  a  branch  of  the  stream  or  preeipit- 
Oils  bank  thereof.  It  is  believed  that  the  rules  will  cover  all 
eases  which  are  likely  to  arise  on  this  water-shed.  The  works 
An  owned  by  a  private  company. 

Respectfully  submitted. 

CHAa  C.  BROWN,  C.  E. 


ElXVENTH  AlfKUAL  RePOBT  OF  THB 


BCXES  AJfD  HEGULATIONS  FOR  THE  SANITABT  PRO- 
TECTION OF  THE  RESERVOIRS  AND  TRIBUTARIES 
TBEV^-^*'  r\F  THE  WATER  SUPPLY  OF  THE  VILLJ 
OF  *  TA,  K  Y. 

PITIES    ADjACEfIT    TO    RE8ERT0ms,    Sp&INGS    OB    WaTEH-COC 

J^mL  No  privy  or  place  for  the  deposit  or  storage  of  hamaai 
eiereta  Bhall  be  couBtrueted,  located  or  mamtaliied  withiti 
fl^«t,  horizontal  measurement,  of  the  high-water  mark  or  precipit- 
oas  bank  of  any  reservoir,  spring,  stream,  ditch  or  water-course 
of  any  kind,  the  water  of  which,  when  runnings  flows  eventually 
into  a  reservoir  of  the  Oneonta  Water-works  Company. 

Second,  No  privy  vault,  pit  or  cess-pool,  or  nou-transportahle 
receptacle  of  any  kind  for  the  reception  or  storage  of  human 
excreta,  shall  be  constructed,  located  or  maintained  within 
feet,  horizontal  measurement,  of  the  high-water  mark  or  precipi 
oua  bank  of  any  reservoir,  or  within  130  feet,  horizontal  measure 
ment,  of  the  high-water  mark  or  precipitous  bank  of  any  spring, 
stream,  ditch  or  water-course  of  any  kind,  the  water  of  whic! 
when  running,  flows  eventually  into  a  reservoir  of  the  Oneou 
Water- works  Company. 

Third.  Every  privy  or  place  for  the  deposit  of  human  excre* 
ment,  which  is  constructed,  located  or  maintained  between  the  afore- 
said limits  of  fiity  feet  and  250  feet,  horizontal  measurement,  of  the 
high-water  mark  or  precipitous  bank  of  any  reservoir,  or  fifty  ani 
130  feet,  horizontal  measurement,  of  the  high-water  mark  or  p: 
cipitous   bank  of  any  spring,  stream,  ditch  or  water-course,  tb 
water  of  which,  when  running,  flows  eventually  into  a  reservoir  oi 
the  Oneonta  Water  Company  and  from  which  the  said  excrement 
is  not  at  once  removed  automatically,  by  means  of  suitable  water- 
tight pipes  or  conduits  to  some  proper  place  of  disposal  beyoui 
the  maximum  aforesaid  limit  shall  be  arranged  in  such  manner 
that  all  said  excreta  shall  be  received  and  temporarily  retainer 
in    suitable    vessels  or  receptacles,   which  shall    at    all    timei 
be  maintained  in  an  absolutely  water-tight  condition,  and  whic 
will  admit  of  convenient  removal  to  some  place  of  ultimate  dis- 
posal beyond  the  said  maximum  limits. 

Fourth,  The  excreta  collected  in  the  aforesaid  removal  receptacl 
shall  be  removed  and  the  receptacles  cleansed  and  deodorized  as 
often  as  is  necessary  to  keep  the  receptacles  in  proper  sanitary 
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eooditioiL  and  to  prevent  an  overflow  of  the  excreta  upon  the  8oil 
or  the  floor  of  said  privy. 

FlftL  The  excreta  so  collected  shall  be  removed  in  such  man- 
ner as  to  cause  the  least  nuisance  possible,  and  shall  be  so  dis- 
posed of  that  they  cannot  be  washed,  either  over  the  surfaoe  or 
tliroQgh  the  subsoil,  into  any  reservoii*,  spring,  stream,  ditch  or 
water-course  of  any  kind,  the  water  of  which,  when  flowing^  runs 
finally  into  a  reservoir  of  the  Oneonta  Water-works  Company, 
and  shall  be  so  placed  as  not  to  cause  an  oifensive  nuisance. 

Sixth  Whenever  it  shall  be  found  that,  owing  to  the  porous 

character  of  the  soil,  the  height  and  flow  of  the  surface  and  sub- 

pDil  waters^  the  steepness  of  the  slopes,  or  other  special  conditions 

of  the  locality,  the  excremental  matter  from  any  privy,  cess-pool 

^  other  receptacle  for  human  excreta  may  be  washed  over  the 

Btrlace  cr  through  the  subsoil  into  a  reservoir  or  any  springs 

Btream,   ditch   or  water-course  aforesaid,   without  havirg  been 

»"*--^'"  in  the  judgment  of  the  State  Board  of  Health,  sufficiently 

If  ^ ,  then  the  said  privy^  cess-pool  or  other  receptacle  for  human 

excreta  shall*  after  due  notice  to  the  owner  thereof,  be  removed  to 

^         iiter  tlistance  from  said  high- water  marks  as  shall  be  con- 

^afe  and  proper  by  the  State  Board  of  Health* 

HorsE-sLOPs,  Sink-wastes,  Laundry  Water  and  Other  Similar 

Sewage. 

SeventL  No  sewage,   house-slops,  sink-wastes,  water  in  which 

chahes  or  bedding  have  been  washed  or  rinsed,  nor  any  other 

pnlluted  water  or  liquid  shall  be  thrown  or  discharged  directly 

[i  reservoir  or  into  any  spring,  stream,  ditch  or  water-course 

-said,  nor  shall  any  such  aforesaid  liquid  or  solid  matter  or 

i-  polluted  liquid  be  thrown  or  discharged  upon  the  surface 

of  the  ground  or  into  the  gi'ound  below  the  surface  in  any  manner 

whereby  the  same  may  flow  into  any  reservoir,  spring,  stream, 

Kleh    or    water-course    aforesaid,    within    fifty   feet,    horizontal 

Hbmirement,  of  the  hip;h-water  mark  or  precipitous  bank  of  any 

R  r,  spring,  stream,  ditch  or  water-course  aforesaid. 

■     ..   .   - '^,  No  clothing,  animals,  vehicles,  nor  anything  which  pol- 

lates  water  shall  be  washed,  nor  shall  any  person  bathe  in  any 

reservoir,  spring,  stream,  ditch  or  water-course  aforesaid. 

Garbage  and  Befuse. 
^nih.  No  garbage  or  putrescible  refuse  of  any  kind  shall  be 
m  or  discharged  directly  into  any  reservoir,  spring;,  8tt^a.\xi, 
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ditch  or  watar-courAe  aforeaaidi  nor  shall  au;  such  subfitanoes  1 
placed  upon  or  below  the  surface  of  the  ground  where  thej  may  ^ 
be   washed   into  any   re^evvoir,  spring,  streamt  ditch  or  wate^ 
course  aforenaid.  within  fifty  fuot  of  tho  high-water  mark  or 
cipitous  bank  tb*5rcof 

MAKra^s,  CoMPOHTH  akd  Sihilab  Matter. 

Tentk  No  stable,  pig-sty,  ben*house,  barn-yard,  hog,  or  duci 
yard,  hitching  or  st«inding  plaoe  for  horses  or  cattle,  or  other  place 
where  animal  manure  aoeumnlato»,  and  no  compost  or  manur 
heap  shall  be  lc»cattMl  ur  maintained  within,  oi   so  arranged  anj 
maintained  that  the  washings  or  drainings  therefrom  shall  floi 
through  opon  or  covorod  drains  within  fifty  feet  of  the  high-wat 
mark   or  precipitous  bank  of  any  re^^rvoir,   spring,   stream 
water-course  aforesaid. 

Eferentk  No  human  excreta  or  compost  containing  hums 
excreta  shall  be  spread  upon  the  ground  within  250  feet  of  tl 
high- water  mark  or  precipitous  bank  of  a  reservoir,  or  within  12 
feet  of  the  high- water  mark  or  precipitous  bank  of  any  sprii 
stream,  ditoh  or  wuter^eour^e  aforesaid,  and  no  manures  or  con 
posts  of  any  kiml  shall  be  deposited  so  as  to  be  washed  a  le 
distance  tlian  tifty  feet  ov^r  the  surface  or  through  the  subsa 
into  any  rejiorvoir,  spring,  stream,  ditch,  or  water-course  afor 
said,  without  haring  undergone  proper  purification, 

DiOAn  AsiMAiJ*,  VcoKTAnut  Refcbs  an'p  MANtTFAcruRiKo  Wast 

7\c€lffh.  No  dead  animal,  bird  or  fish  or  part  thereof,  nor  an^ 
filthy  or  impure  matter,  nor  any  decayed  fruit  or  vegetable  sul 
stance^  nor  any  waste  products,  putr^cible  matter  or  pollute 
waters  from  any  sUughtor-house,  creamery,  cider  mill,  saw 
or  other  manufactory  shall  be  thrown  or  allowe<l  to  run  into  an^ 
reservoir,  spring,  stream,  ditch  or  wat^r-cour^  aforesaid,  nc 
shall  they  be  so  deposited  that  any  portion  thereof  or  of 
polluted  drainage  therefrom  shall  be  washed  on  the  surface 
less  than  fifty  feet  through  the  subsoil,  into  any  reservoir,  sf 
stream*  ditch  or  water-courss  afoiMaid»  without  haying  nndergoi] 
proper  pmification. 

Thirteaitk  Ko  interment  of  a  human  body  shall  be  ntide  witl 
^0  feet  of  the  high-water  mark  or  precipitous  bank  of  any  reser 
voir,  spring*  stream,  ditch  or  water-course  aforesaid. 


Fnu^iL 


THO&  NEWBOLD. 

PrtmdfnL 
LEWIS  BAIiCH»lLD., 

Secrti^trv  amd  ErfeuHpt  OfSc€r. 


Pmsaant  to  chapter  543  of  Lke  Laws  of  1^5,  aa  amended  bj 
eha])ter  52  of  the  Laws  of  1888»  L  Hartford   D*  Nelson*  connty 

jndge  r>f  the  <50utitj  of  Otsego,  do  lieroby  approve  of  iht*  f  '  is^ 

ruled   and   regnlAtiottfi   made^  ordained   aiul  establUhei  i^ 

BUin  Boaid  of  Health,  on  the  llih  day  of  Dec^mWr,  1890.  for 

:initaiT  protection  of  the  rest^rvoirs  and  trilmtarifta  th<^n?(<> 

wid^r  Hupply  of  the  villai^e  of  Oneonta. 

HAIITFORD  D*  NELSON. 

Olscffo  CQuntff  Judffc^ 
I    -  i-a  Oheonta,  Deetmbfr  27, 1890. 
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A  System  of  Sewerage  for  the  Village  of 
Stamford,  N.  Y. 


By  Charles  G.  Beowk,  C\  £. 


Union  College,  1 

Schenectady,  N,  Y.,  March  8,  1890.  \ 

Baloh,  M.  D.,  Secretary  State  Board  of  Health,  Albany,  N.  K: 

L —  I  have  the  followiDg  report  to  make  of  the  resulta  of  my 
M  of  the  callage  of  Stamford  with  reference  t^  the 
ih'tj  nf  introdacing  a  system  of  sewers  at  a  moderate 


I  find  the  village  to  be  quite  small,  but  to  have  quite  an  acces- 

mm  to  its  population  during  the  summer  time  on  account  of  its 

Attractions  as  a  mounUin  resort     As  it  is  increasing  in  popularity, 

A  maximum  population  in  the  summer   season  of   about  2.0(K) 

'^      M  1)6  allowed  for,  though  the  present  population  of  the  vil- 

H  about  800  (522  in  1880).     The  vilhige  is  located  on  quite  a 

viedp  slope  so  that  smaU  pipes,  six  and  eight  inches  in  diameter 

will  carry  all  legitimate  sewage  to  the  outlet  pipes,  if  street  drain- 

ige  is  excluded.     The  size  of  outlet  pipes  will  depend  somewhat 

{Upon  the  location  chosen  for  outlet  or  disposal  works  and  upon 

the  grades  obtainable.     I  have  tliought  it  best  for  this  rough  pre- 

^''^■'"^ry  estimate  to  compute  them  as  twelve  inches  in  diameter 

^  final  discbarge  must  be  into  the  Delaware  river,  here  a 

stream  with  a  dam  and  mill  pond  just  below  the  village,  thi 

from  which  reduces  materially  tjie  flow  of  water  in  the  river 

Dper  from  the  dam  to  the  tail  race,  a  mile,  more  or  less,  below 

"flit  nlljige.     Nor  is  the  river  here  of  such  a  size  that  the  dis- 

di&rge  of  an  appreciable  amount  of  sewage  can  be  guaranteed  to 
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producje   no   nuisance.     It   seems   quite   necessary,  tliemo^^^ 
romove  to  a  certuin  extent  the  impurities  from  tbe  sewage.     The  1 
solids  can  be  removed  by  a  process  o'  sedimentation,  bat  tke  1 
clarified  sewage  should,  in  this  case,  be  discharged  into  the  river 
below  the  tail  race  to  prevent  all  possibility  of  nuisance.     The  j 
cost  of  the  outlet  pipe  from  the  sedimentation  tanks  to  the  river  1 
below   the  tail  race  would  pay   for  the   additional   tanks  ajid  j 
apparatus  or  attention  necessary  to  produce  a  thorough  chemical  I 
purification  of  the  He  wage,  and  this  treatment  will  permit  the  dis- 
charj^e  of  the  sewage  into  the  stream  at  any  point  without  danger 
of  nuisance  or  undue  pollution  of  the  water  for  other  than  drink- 
inff  purposes.     The  water  will  not  be  anywhere  injuriously  affected  j 
for  use  by  cattle  by  this  purified  eflluent,  nor  for  human  use  tor] 
any  great  distance  below  the  outlet.     The  sludge  from  the  tanks  I 
after  disinfection  or  deodorizatiou  can  be  spread  on  the  land  nearj 
the  works  and  ploughed  in  for  fertilizer. 

A  general  plan  for  the  system  of  sewers  cannot  be  definitely  laid  I 
down  without  profiles,  but  the  slopes  are  in  general  such  that  it 
seems  probable  that  the  most  economical  system  will  be  obtained 
by  constructing  two  outlet  aeweis,  assumed  as  twelve  inches  in  j 
diameter,  from  the  disposal  works,  which  will  be  located  1 
near  the  river  and  railroad,  east  of  the  one  and  north 
of  the  other.  One  of  these  outlet  sewers  should  extend  j 
along  the  railroad  to  Main  street,  and  the  other  across  the  fields  ] 
west  of  South  street  and  east  of  the  river  to  Main  street,  and  j 
thence  to  the  intersection  of  Main,  River  and  Harper  streets.  All] 
other  sewers  can  discharge  into  these  two  outlets,  and  many  I 
houses  on  Main  and  Academy  streets  can  discharge  dii^ectly  into! 
the  first  of  the  outlets  described.  I  cannot  give  thoroughly  j 
I'eliable  estimates  of  cost  with  the  information  that  I  at  present] 
possess,  since  there  is  no  survey  with  levels  on  which  to  basal 
them.  A  system  with  the  sizes  of  pipe  mentioned  above  can  be] 
constructed  to  reach  all  parts  of  the  village  reached  by  the  wateTJ 
supply  (all  of  the  village  to  which  the  system  can  be  of  direct] 
benefit),  for  about  $16,0('0  to  $18,000.  One  that  will  reach  all  I 
places  needing  sewerage  at  present  can  be  constructed  for  about] 
$12,000  to  $14,000.  In  each  of  these  sums  about  $9,000  is  eati*| 
mat«d  for  the  two  outlets  above  described  and  the  disposal  works,  ] 
the  remainder  being  for  the  lateral  sewers  to  connect  with  them.  I 
The  outlets  and  disposal  works  are  assumed  to  be  constructedl 


m'  4 


/ 


:ll;a 


i^ 


•^    * 


\ 


y 


State  Board  of  Healtji. 


407 


siiffiiiiently  large  for  fcho  whole  sj^tem,  and  their  ecmt  wUI  not  bo 
increased  by  fntnre  additions  to  a  partial  systein,  so  that  it  iriiiy 
be  advjHftble  to  put  in  at  firnt  these  outlets  and  the  dispoftal 
Drorks  and  sewera  enough  to  reach  placen  for  which  sewerage  ia  a 
present  necessity,  and  then  extend  the  system  year  by  year  as  tlie 
nef^ds  or  desires  of  other  portions  of  the  village  increase.  It 
should  not  be  an  extremely  difficult  matter  for  the  sewer  com- 
missioners to  so  regnlate  the  assessments  of  cost  on  village  and 
on  property  owuera  as  to  make  them  equitable.  It  is  belieTed 
tkat  these  figures  will  not  bi  exceeded  for  a  good  system  well  cdn- 
atructed  on  the  principleH  above  stated,  and  it  is  possible  that  a 
detailed  survey  will  show  that  they  can  be  somewhat  rednced. 
They  include  the  cost  of  pipe  and  layiug,  with  a  full  supply  of 
man^holes  and  flush-tanks,  aud  disposal  works  which  will  do 
thoroughly  the  work  required  of  tbem  with  comparatively  little 
attention.  The  only  expenses  in  eonstructiou  additional  to  these 
figures  will  be  the  laying  of  house  connections  from  the  street 
to  the  house  for  each  householder  desiring  to  make  such  con- 
nection. Where  alternative  figures  are  given  above,  the  system 
costing  the  larger  sum  will  require  the  shorter  house  connections. 
Sufficient  attention  must  be  given  to  the  disposal  works  during 
the  summer  season  to  insure  their  being  kept  clean  and  in  good 
condition,  taking  a  portion  of  the  time  of  one  man  each  day 
during  that  season.  If  the  tanks  are  protected  from  frost,  much 
less  attention  will  be  necessary  during  the  winter,  when  the 
amount  of  sewage  will  1^  less  and  will  be  more  diluted.  By 
giving  the  works  more  personal  attention  nearly  $2,000  of  the  first 
lixpense  of  the  disposal  works  can  be  taken  ofif>  A  comparison  of 
the  saving  in  interest  on  thb  cost  and  the  additional  wages  of 
attendanta  should  be  made  to  show  their  relative  economy. 

Chapter  375  of  the  Laws  of  1889  gives  the  village  trustees 
power  to  appoint  sewer  commissioners  to  procui'e  the  necessary 
tunreys  and  plans,  and  decide  as  to  the  method  of  construction, 
Ihe  amount,  etc,  and  after  proper  vote  or  petition  to  proceed 
with  the  construction. 

There  is  no  doubt  that  a  portion  of  the  village  is  in  great  need 
of  sewerage  and  a  system  of  sewage  disposal.  The  village  ia  a 
popular  summer  resort,  and  as  such  must  be  more  than  ordinarily 
c^^ful  in  its  treatment  of  these  matters,  especially  in  the  summer 
Ume  when  the  population  is  largely  increased  and  the  danger  of 
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nuisance  is  greatly  increased  on  account  both  of  the  season  and 

of  the  greater  amount  of  drainage.      No  very  noticeable  troubles 

have  yet  occurred,  though  there  have  been  some   complaints 

of  nuisances  caused  by  methods   of  disposal  in  use.     As   the 

number  of  hotels  and  summer  boarding-houses  increases,  these 

complaints  will  become  more  frequent,  and  the  ill  effects  of 

insufficient  methods  of  disposal  of  sewage  will  become  intensified. 

The  village  is,  therefore,  quite  right  in  agitating  the  subject  at 

this  time,  and  a  good  system  of  sewerage  and  sewage  disposal 

should  be  constructed  soon.      Whether  they  shall  be  constructed 

as  a  whole  or  in  part  with  provision  for  additions  in  future  years, 

is  a  matter  for  the  sewer  commissioners,  when  appointed,  to 

decide. 

Respectfully  submitted. 

CHAS.  C.  BEOWN, 

Civil  Engineer. 


REPORT 

ON 

Sewage  Disposal  of  Jamestown,  N*  Y. 


Union  College,  School  of  CmL  Engineering.  I 
Schenectady,  N.  ¥,,  June  16,  18U(X  J 

SWI8  BalCH,  ml  D.,  Secrctari/  State  Board  of  Health,  Albany,  K  7.: 
Sib. —  I  Laye  made    the    following    report  to    tbe    l>oard   of 
pnblic  works  af  the  citj   of  Jamestown,  upon  their  request  for 
advice  as  to  the  manner  of  disposal  of  the  discharge  from  a  sys- 
tem of  sewers  which  the  city  proposes  sliortly  to  build  : 

Union  College,  School  of  Civil  Engineerino,  ) 
SoHENECTADY,  N.  T.,  June  16,  1890.  f 

IL  M,  Skiff,  Esq.,  Sea-etary  Board  of  Public   fFartor,  Jamestownf 
N.  Y.: 

Sir, —  I  have  the  following  report  to  make  of  my  investi- 
gation of  the  question  of  the  disposal  of  the  discharge  from  your 
proposed  system  of  sewers*  There  is  evidently  no  difficulty  in 
getting  the  sewage  down  to  the  level  of  the  nutlet,  and  with  the 
separate  system  of  sewers,  which  you  intend  constructing,  the 
amount  of  sewage  to  be  taken  care  of  will  be  reduced  to  a 
minimum* 

The  most  oonvenieut  place  of  discharge  is  of  course  the  outlet 
to  Chautauqua  lake ;  but  this  is  a  small  stream,  and  the  question 
of  the  production  of  a  nuisance  by  the  discharge  of  sewage  into  it 
must  be  discussed. 

1,  Will  the  discharge  of  sewage  into  the  stream  be  a  source  of 
pollution  to  any  water  supply  of  village  or  city?  The  outlet  flows 
nearly  foiir  miles  to  a  juoction  with  Oassadaga  creek,  which  is  a 
small  sluggish  stream.  After  about  eight  miles  flow  from  James- 
town,  Conewaugo  creek  is  reached.  Then,  after  about  twenty-five 
miles,  the  Allegheny  river;  and  after  about  seventy-five  miles, 
62 
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on  City  is  reached,  which  latter  is  almost  the  first  place  with  any 
coBgiderable  population,  and  is  the  first  place  uiiini*  the  Allegany 
rivf»r  as  a  source  of  water  supply.  I  think  we  may  therefore  le 
the  question  of  pollution  of  water  supply  out  of  the  considerati^ 
2.  Will  the  discharge  of  raw  sewage  into  the  stream  prodi 
a  nnisatiee  at  or  below  the  place  of  discharge?  There  are  witi 
the  city  limits  three  dams  across  the  outlet  which  back  up  the 
water  for  greater  or  less  dist^nc^s.  The  upper  one  of  theao  ta 
just  above  the  Erie  railroad  depot,  and  is  used  as  a  storage  place 
for  Icjgs  as  well  as  for  the  supply  of  water  to  the  faetoriea.  This 
makes  the  dam  an  exceptionally  bad  place  into  which  to  discbai^ge 
sewage,  as  the  circulation  of  water  is  greatly  impeded  by  the  logs 
as  well  as  being  reduced  by  the  comparative  stagnation  of 
water  in  the  dam.  I  understand  that  this  stagnation  is  f*tiU  fo 
increased  in  times  of  lowest  water,  by  the  necessity  of  abi 
d>  u  the  water  power  having  first  right  for  some  hoursa 

Ti  ,|>en»  often  when  the  nuisance  from  discharge  of  sewi 

greatest  on  account  of  the  season  of  the  year.  There  is  suffii 
evidence  that  a  nuisance  would  be  produced  in  the  nntaaoi 
alreikly  produced  by  the  discharge  of  sewage  from  small  pri 
itAwi^r>$  into  ilie  mill  poud  and  in  to  the  race  running  by  the  railroad 
a  The  di^harge  of  additional  sewage  into  the  second 
*  '  att*-ndetl  by  a  similar  nuisance,  but  of  greater  dimensi 
.lit  of  the  previously  polluted  condition  of  the  w 
Discharge  into  any  dam  below  would  be  simply  transferring 
nnisAnce  further  down  stream.  Below  the  city  are  three  damfl 
tlie  siremm,  and  when  the  Cassadaga  creek  is  reached  we  ba' 
small  sluggish  stream  upon  which  the  sewage  would  have  a  del 
mental  effect  Three  independent  estimates  of  the  amoont 
water  flowing  in  the  stream  at  the  time  of  minimum  flow 
feaulla  varying  from  1,500  to  1,700  cubic  feet  a  minute.  If 
accept  Mr.  B,  Bering's  estimate  of  the  amount  of  dilution  necessary 
for  sewage  to  prevent  nuisance  and  evil  effects  upon  aquatic  life» 
150  to  MO  cubic  feet  a  minute  of  flow  in  the  stream  will  be 
oeoesaary  for  every  1,000  population  whose  sewage  is  discharged 
into  the  stream.  Were  there  no  dams  in  the  stream  it  woi 
provide  for  the  dilution  of  the  sewage  from  but  7,50i>  to  10, 
peopla  Wlien  the  entire  population  is  served  by  the  sewe;  _ 
wUl  therefore  be  necessary  to  remove  the  impurities  from  th© 
sewage  to  a  greater  or  less  extent  before  it  is  dischai^ed 
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It  will  probably  be  sufficient  to  remove  the  matters  held 
to  sat^petLBioD  bj  a  process  of  gediinentatiou  aided  by  treatnient 
with  "  ^       ^aL 

It  ruct  but  a  portion  of  the  83rateni  of  Bawers 

at  this  time,  I  tinderBtand,  and  the  amount  to  be  constructed  will 
aetTP  but  a  part  of  the  population,  so  tliat  it  may  not  be  nf^cegsary 
to  confltruct  these  sedimentation  works  until  some  future  date ; 
but  the  ultimate  necessity  of  constructing  them  nhould  be  kept  ill 
mind,  and  the  plans  should  be  ho  drawn  that  the  works  can  be 
"•"^  ^ed  without  the  nece8sity  of  undoing  any  of  the  work 
ly  dnnf».  The  eireumfitancpfl  are  ?neh  that  thi^  can 
done. 

"^^  ijiuiiou  i.n   lixAi  ilarus*   within  the  euy  iiniiTri  ih  Bucii  that  I 

[  will  not  be  adviMable  ici  tjmcharjije  any  sewage  into  them 
reu  temporarily  a«  the  risk  of  ntusance  is  too  great    In  additio}), 
will    be   necessary,  in   order   to   properly   sen^e    the   di^^trict 
>ut  Marrin  street  to  place  the  outlet  sewer  so  low  that  it  can 
not  discharge  into  the  stream  aboTe  the  first  dam^  and  it  will  be 
r,  probably,  to  keep  the  outlet  so  low  that  it  cannot  well 
liarige  Into  the  stream  above  the  second  dam.     The  lower  end 
6  outlet  sewer  shall  be  kept  as  hi^h  asi  possible,  tliat  the  dis- 
1  works  may  be  arranged  for  when  needed,  below  the  third 
or,  at  most,  just  below  th*^  fourth  dam,  so  that  the  eatpense 
ihe  long  outlet  pipe  can  be  kept  as  low  as   possible*     The 
jsrade  of  the  outlet  sewer  should  not  be  reduet^d  to  such  a  figure 
it  will  be  necessary  to  construct  a  brick  sewer  for  the  lower 
on  of  the  way.     With  the  sewtige  only  to  be  taken  care  <if,  I 
re  you  can  select  a  grade  upon  which  to  lay  the  sewer  such 
that  some  size  of  vitrified  sewer  pipe  will  carry  it     It  will  not  be 
:     ^''"  '-^t  uor  expensive  to  construct  a  line  of  outlet  sewer  that 
)th  sides  of  the  stream,  and  the  conditions  are  said  to 
be  in  general  favorable  for  the  economical  construction  of  the 
laiarml  aewers»  so  that  it  is  possible  for  the  city  to  obtain  a  com- 
plete system  of  sewerage  at  a  low  cost     That  a  system  is  needled 
ID  some  portions  of  the  city  ia  quite  erident. 
Bespectfully  submitted. 

CHAa  C.  BBOWN, 

Owil  Bngineer, 


REPORT 


ON  THE 


Disposal  of  Sewage  from  the  State  Institu- 
tion for  the  BHnd,  at  Batavia,  N.Y. 


By  Emil  Kuichlinq,  C.  E. 


Rochester,  N.  T.,  Fthmary  24,  1890. 
Dr.  Lewis  Balch,  Secretm-y  of  State  Board  of  Health  : 

Sir. —  In  relation  to  the  disposal  of  the  sewage  from  the 
State  Institution  for  the  Blind  at  Batavia,  N.  Y.,  the  undersigned 
begs  leave  to  submit  herewith  a  brief  statement  of  the  conclusions 
reached  after  an  inspection  of  the  premises,  in  company  with 
yourself  and  several  members  of  the  board  of  trustees  of  said 
institution,  made  on  the  twenty-second  inst. 

Report. 
The  State  Institution  for  the  Blind,  at  Batavia,  is  situated  on 
the  crest  of  a  high  ridge  running  easterly  and  westerly  in  the 
northern  part  of  the  village.  To  the  south  the  surface  of  the 
ground  slo])ea  rapidly  towards  a  small  natural  water-course,  which 
flows  westerly  across  the  village  and  discharges  into  Tonawanda 
creek  ;  while  to  the  north,  a  similar  rapid  slope  of  the  surface 
terminates  soon  in  an  extensive  flat  depression,  which  assumes 
the  character  of  a  swamp  for  a  considerable  area,  beginning  at  a 
point  about  800  feet  northwest  from  the  institution.  This  swamp 
stretches  to  the  north  and  east  for  a  long  distance,  with  its  ultimate 
outlet  ])resuraabl3'  to  the  east,  although  no  definite  information  on 
this  point  could  be  elicited,  and  the  time  available  did  not  suffice 
for  a  personal  examination  of  the  territory ;  but  it  is  said  that 
a  portion  of  the  drainage?  waters  accumulating  in  this  large  basin 
escapes  by  a  circuituous  route  through  a  certain  ditch  into  the 
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aforesaid  small  natural  water-course  near  the  northeastern  comer 
of  the  village,  and  thence  westerly  through  the  village  to  Tona- 
wanda  creek.  In  dry  seasons,  however,  no  such  discharge  from 
the  swamp  occurs,  and  the  water  level  therein  is  reduced  only  by 
the  slow  process  of  evaporation. 

Some  years  ago,  the  sewage  from  the  institution  was  allowed  to 
flow  directly  into  the  swamp,  as  indicated  in  the  diap^am  facing 
page  130  of  the  fourth  annual  report  of  your  Board ;  but  as  this 
method  of  disposal  gave  rise  to  complaint,  it  was  recently  modi- 
fied by  discharging  the  crude  sewage  into  a  certain  open  ditch 
ranning  in  a  northeasterly  and  easterly  direction  from  the  mouth 
of  the  sewer  through  the  low  lauds  belonging  to  the  institution, 
and  terminating  in  the  drainage  ditch  previously  mentitmed.  By 
this  means  the  sewage  no  longer  flows  into  the  swamp,  except 
when  the  latter  becomes  flooded  and  sets  the  water  back  into  said 
new  ditch  over  lands  otherwise  dry  and  tillable  ;  but,  on  the  other 
hand,  a  fresh  nuisance  has  thereby  been  created  in  the  system  of 
ditches,  by  reason  of  the  lodgment  of  sewage  matter  upon  the 
beds  of  these  open  channels,  wherein  both  the  fall  and  the  flow  is 
far  too  small  to  admit  of  the  safe  removal  of  the  foul  liquid  wastes 
in  such  manner. 

The  question  now  arises  how  the  sewage  from  tlie  institution 
can  be  properly  and  economically  disposed  of.  In  reply  to  this, 
it  may  be  stated  that  three  methods  should  be  considered,  as  fol- 
lows :  (1.)  connection  with  the  sewers  now  existing  in  the  village  ; 
(2.)  an  independent  discharge  or  outlet  into  Tonawanda  creek  ; 
and  (3.)  a  similar  outlet  to  the  east  into  a  diflereut  water-shed. 
The  village  sewerage  is,  so  far  as  can  bo  ascertained,  (juite 
defective,  and  it  is  therefore  not  expedient  to  invito  compli- 
cation with  the  village  authorities  by  dis(;liarging  large  quan- 
tities of  foul  wastes  from  the  State  institution  into  sewers 
whose  mode  of  construction  and  exceedingly  flat  grades  give 
promise  of  insufficient  velocity,  and  bonce  also  of  disposition 
of  putrescible  matter  therein;  furthcrnioro,  as  the  outfall  of  the 
village  sewers  is  Tonawanda  creek,  which  has  a  relatively  small 
and  sluggish  flow  during  a  large  portion  of  the  year,  it  is  highly 
probable  that  the  discharge  of  a  considerable  quantity  of  crude 
sewage  will  prove  objectionable  to  riparian  owners  below  the 
Tillage,  and  thus  lead  to  annoying  litigation,  to  which  the  State 
inatitntion  would,  in  this  case,  necessarily  become  a  party,  as  ako 
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to  beariug  some  proportion  of  tbe  expense  of  treating  the  com- 
bined Bewiige  flow,  whenever  the  same  raay  l>e  ordered  by  th© 
courts,  lu  view  of  tlieae  contingencies,  and  of  the  further  fftct 
that  nearly  a  mile  of  new  sawor  would  be  required  to  make  con- 
nection with  a  suitable  existing  village  sewer,  this  method  of 
disposal  cannot  be  recommended. 

The  seoond  method  of  disposal,  by  ao  independent  newer  run- 
ning westerly  and  southerly  directly  into  Tonawauda  creekj 
involves  also  the  construction  of  a  line  of  new  sewer  about  one 
mile  in  length,  the  greater  portion  of  the  distauce  being  in  public 
highways ;  but  here  again  tbe  danger  of  polluting  a  natux^ 
wat^r-oourse  with  crude  sewage  is  encountered,  and  it  will  there- 
fore be  expedient  to  undertake  at  once  a  thorough  process  of 
clarifying  the  sewage  before  discharging  it  into  the  stream.  This 
ti-eatment  of  the  sewage  can  readily  be  performed  on  the  institu- 
tion grounds  under  the  direction  of  the  superiutendent,  and 
without  undue  expense  for  either  attendance  or  chemicals,  etct 
and  the  precipitated  solid  matter  can  readily  be  utilized  as 
manure  upon  the  agricultural  lands  belonging  to  the  establish- 
ment, while  the  clarified  effluent  water  would  escape  through 
said  proposed  new  sewer  into  Tonawanda  creek,  where  it  will  cause 
no  offouse,  inasmuch  as  the  waters  of  this  stream  are  not  used  for 
household  purpc»ses  at  any  point  below  Batavia. 

The  third  method  of  disposal   is  at  present  under  investigation 
by  the  State  Engineer,  and  hence  little  further  thereupon  need  be 
gaid  here,  except  that  some  process  of  sewage  treatment  must  be 
resorted  to  in  this  case  also,  while  the  distance  required  for  the 
effluent  channel  is  said  to  be  considerably  greater  than  by  the 
aforesaid  route  to  Tonawauda  creek.      It  should  be  stated  expli* 
citly,  however,  that  the  undersigned  has  no  definite  knowledge  of 
tbe   plans   and   recommendations   of   the   State   Engineer  in  the 
premises,  and  does  not,  therefore,  presume  to  offer  any  criticisms 
thereon,  or  to  present  any  other  remarks  than  those  made  above* 
It   will   thus   be   apparent   that  no  safe  outfall  for  the  crude 
hitewage  from  the  institution  is  available  within  reasonable  dis* 
Buioe»  and   that  some  method  of   treating  such  sewage  shouKl  be 
Adopted  before  allowing  it  to  escape.     Experience  with  subsurface 
irrigation  has  demonstrated  that  the  coarser  solids  in  the  aewa^^e 
must  bo  excluded  from  the  small  absorption  tile,  and  that,  there- 
fare,  a  preliminary  process  of  sedimentation  and   maceration  of 
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the  sewage  is  absolutely  necessary  to  avoid  obstructions  in  the 
small  pipes  ;  also,  that  the  systems  of  absorption  tile  and  under- 
drains  require  more  or  less  attention  and  annual  expense  for 
proper  maintenance.  From  what  was  said  as  to  the  character  of 
the  soil,  and  the  necessity  for  removing  the  drainage  waters  from 
the  depression  above  described  in  order  to  avoid  contributing  to 
the  malarial  exhalations  therefrom,  it  will  be  found  that  the 
expense  of  constructing  and  maintaining  a  complete  system  of 
sewage  disposal  by  subsurface  irrigation  will  be  about  as  great  as 
if  the  sewage  was  treated  chemically,  and  the  e£9uent  discharged 
directly  into  Tonawanda  creek,  as  above  set  forth ;  and  since  the 
chemical  treatment  of  the  sewage  can  be  conducted  in  a  very 
simple  manner  without  causing  offense  in  any  respect,  this  process 
is  therefore  recommended  in  the  present  case. 

From  the  information  concerning  the  use  of  water  in  the  insti- 
tution received  from  the  superintendent,  it  is  estimated  that  the 
maximum  sewage  flow  wOl  be  about  1,250  gallons  per  hour  and 
will  amount  to  about  10,000  gallons  per  day,  this  being  based 
npon  an  average  consumption  of  fifty  gallons  per  day  for  each  of 
the  200  officers  and  inmates  of  the  institution.  To  deal  with  this 
quantity  satisfactorily  will  require  treatment  works  costing  about 
16,000,  and  a  further  sum  of  about  $6,500  for  constructing  an 
effluent  sewer  one  mile  long  to  Tonawanda  creek,  and  for  making 
certain  alterations  in  the  grade  of  the  present  institution  sewer, 
thus  giving  a  total  expenditure  of  $12,500,  which  includes  a  mod- 
erate sum  for  securing  right  of  way  through  private  lands. 

Little  can  now  be  said  as  to  the  exact  route  of  the  sewer  for 
the  effluent  water,  as  this  must  be  determined  by  further  surveys 
and  examinations  ;  and  as  the  importance  of  this  matter  was  fully 
pointed  out  to  the  trustees  on  the  date  mentioned,  no  further  ref- 
erence thereto  appears  necessary. 

Bespectfully  submitted. 

EMIL  KUICHLING, 

Civil  Engineer. 


_  -^     ZriJdL. 
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'/I  r/:  '/  i'  .;/  ■■'.  •'.  ;r.  r.  i:£.Vrr  •: :  oonipldints  from 
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..»    I. '.»..,/   >:•..'!.    i     ..'  •  ■,*.;'.i»*'l  t}:f;  -ALie.     I  find  the  sewer 

I  ..li/.f/  i}.*',..j/).  .j^.'i  T/'./i.  »i.'.  ri/it<:i  and  cottages,  nearly  a  mile  in 
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teogth^  U116T&II  and  of  not  sufficient  (all  to  admit  of  proper  drain* 

age.      The  Height  of  sewer  frora  floor  at  extreme  west  eud,  a  diw- 

of  nearly  600  feet,  is  thirty-eight  inches.      In  the  middle  of 

h hotel  it  18  forty  inches.     The  pipe  varies  from  eight  im^hea  to 

ive  in  diameter.     The  pipe  leading  through  the  hotc4  is  ma<le 

iron  with  leaky  joints;  and  the  pipe  outside,  leading  through 

lie  sand  is  made  of  a  porous  composition  that  admits  of  absorp- 

m  and  retention  of  ^ases.     This  pipe  outside  is  in  sumo  places 

perfectly  level,  while  in  others  it  runs  up  hill  and  lies  exposed 

trough  out  the  most  of  its  extent.     The  material  and  size  of  thw 

ipe  IB  such  that  it  will  not  admit  of  any  force  being  used  to  drive 

swage  matter  through  it      There  are  evidences  of  breaks  and 

disconnections  of  the  pipe,  as  shown  by  the  excrement  di^posited 

the  sand  in  large  quantities.     This  pipe  extends  to  the  west 

»d  of  the  beach  and  there  empties  into  a  creek  and  dischrn-ging 

filth  on  a  number  of  oyster  beds,  the  owners  of  which  luive 

>mplftiued  of  the  same.      A  force  of  water  to  drive  this  matter 

irough  the  pipes  is  occasionally  used,  which  must  of  a  necessity 

separate  or  break  the  same.      In  the  basement  of  the  hotel  the 

is  in  a  rotten  and  dangerous  condition.      The  floor  beams 

opon  the  sand  and  a  number  of  sinks  empty  in  the  sand 

this  floor*      This,  together  with  the  leakage  in  the  newer 

tpe,  makes  a  dangerous  combination  of  foul  gases.    There  is  a 

les*  water-closet  in  this  basement  with  sixteen  compartments, 

at  the  bottom  of  traps  and  with  a  leak  at  the  junction  of 

ftewer.      The  traps  are  not  ventilated      There  is  also  a  males* 

water*closet  in   this  basement  with   sixteen  compartments  and 

ten  urinals^  with  only  three  water  tanks  for  the  same.     The  closets 

are  all  full  and  stopped  up  with  foul  matter  the  urinals  are  all 

leaking  and  the  pipes  bent  and  maslied.     There  are  only  two  water 

*  -  V:^  for  the  urinals.      The  traps  are  not  ventilated  throughout 

jonse.     This,  gentlemen,  is  the  condition  of  affairs  as  I  found 

Ihera  at  Long  Beach  after  thirty  days  from  the  time  I  served  them 

i\t'  '  tice  to  remedy  the  eame.      I  cun.slider  the  preseut  sewer- 

1  m  inadequate  and  impracticable,  and  shall  insist  on  a 

beiug  made  before  they  are  allowed  to  again  open  the  hotel 

for  the  reception  of  guests, 

*'  Very  respectfully. 

"  JAMES  A.  HUTCHESON,  M.  a, 

''Eealih  Officer,  Town  of  nempatead.** 
53 
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"  To  the  Board  of  HtaUh  of  the  Town  of  Hrnijmimd^  Qmcna  tbwiii 
N.  7.  ; 

*•  Gentlemen  — Your  committee  do  respectfully  report  that  they 
have  carefully  oxamined  the  plumbing  and  sanitary  condition  ol 
the  hotel  at  Long  Beach,  and  the  same  has  been  put  in  a  passable 
condition.  Th*»  floor  of  the  hotel  in  the  basement  still  remains  in 
a  rotten  and  unhealthy  condition.  As  to  the  sewer  leading  from 
the  cottages  and  hotel,  we  find  the  same  about  one  mile  in  lenp^h. 
About  500  feet  from  where  the  sewer  empties  into  the  bay,  we 
find  a  break  about  150  in  length  through  which  the  sewage  finds 
ib*  way  through  a  ditch  cut  in  the  sand  emptying  itself  upon  the 
shores  and  bars  of  the  public  waters  in  which  there  are  numbers 
of  oysters  planted,  thereby  becoming  a  public  nuisance  and  being 
a  violation  of  the  health  laws. 


(Signed,) 


'  Dated  Jw/i/ 12,  1890." 


*«  EDWABD  N.  TOWNSEND. 
**VAN  WTCK  HET\T.ETT, 
•'JAMES  A.  HCTCHESON, 

**  Goniviittee,* 


My  own  inspection  of  the  premises  showed  the  practical  cor- 
rectness   of    the   foregoing    reports.      At    least  'one   leaky   pipe 
was  noticed  still  remaining,  and  one  or  two  connections  were  not 
yet  provided  with  traps,  otherwise  the  internal  plumbing,  while 
not  of  the  most  modern  and  approved  patterns  was  in  a  **  passable 
condition-'*     The  rain-water  leaders  from  the  portico  on,  the  south 
side  of  the  building  run  directly  to  the  sewer  without  visible  traps* 
The  upper  ends  of  these  leaders  are  along  the  eaves  of  the  portico, 
and  the  breeze  from  the  sea  must  carry  the  sewer  gases  into  the 
rooms  on  the  second  and  third  floors  of  the  building.     One  odor- 
ous water-closet  or  urinal  was  found  in  the  wash-room  off  the  bar- 
room, and  one  or  two  leaky  joints.      The  basement  floor  is  in  a  I 
dangerous  condition  from  the  unsteadiness  due  to  rottenness  and  \ 
insuflieient  support      The  sand  is  but  a  short  distance  below  the  | 
boards,  and  I  did  not  hear  of  any  injuries  to  employes  from  falls  | 
due  to  the  bad  condition  of  the  floor. 

The  outlet  of  the  sewer  upon  or  near  oyster  beds  is  a  nuisance  i 
and  a  violation  of  the  laws  for  the  protection  of  oyster  beds.  The] 
open  discharge  of  the  sewage  produces  an  eflluvium  nuisanoe  ml 
the  neighborhood  which  roust  be  very  obnoxious  to  persona  whoaaj 
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bnsmess  takes  them  to  the  neighborhood.  I  would  refer  to  chap- 
ter Hi  of  the  Laws  of  1885,  for  the  law  prohibiting  the  discharge 
of  refuse  matter  and  sewage  into  the  waters  of  Long  Island. 

The  defects  in  plumbing  mentioned  above,  and  others,  if  any, 
like  them  are  easily  remedied  and  should  be.  Purification  of  the 
sewage  to  an  extent  required  by  the  law  should  be  resorted  to 
both  to  prevent  a  violation  of  the  law,  and  as  a  measure  to  pre- 
serve the  public  health  and  comfort.  Some  rearrangement  of  the 
oQtlet  sewer  will  be  necessary,  and  there  will  be  some  expense 
attending  the  process  of  purification,  but  the  expense  attending 
the  violation  of  the  law  if  any  one  takes  interest  enough  in  the 
matter  to  see  that  it  is  enforced  will  be  obviated,  and  the  health 
of  the  neighborhood,  including  that  of  the  guests  at  the  hotel,  will 
baTe  an  additional  and  invaluable  safeguard.  I  am  sure  that 
there  must  be  some  misunderstanding  as  to  what  is  desired  of  the 
hotel  authorities  by  the  board  of  health,  or  the  desired  improve- 
ments would  be  made  at  once,  they  are  so  obviously  for  the 
benefit  of  the  hotel  itself,  and  the  disposition  of  the  owners  to  com- 
ply with  sanitary  requirements  is  so  openly  expressed, 
HespectfuUy  submitted. 

CHAS.  C.  BROWN, 

Civil  Engineer. 


Sanitary    Inspection   c 


School  op 

SOHXNECTADT,  . 

lilwlB  Baloh,  M.  D.,  Secretary  State  1 
K  7.: 

— Snt — I  have  the  following  report  t 
Waterford  on  Saturday.      In  company 
he&ltb  I  Yigitt^cl  the  localities  of  which  c 
and  made  a  thorough  inspection  of  the 
drains^  and  m  complete  an  examinatic 
drains  as  seemed  necessary.    The  accom] 
not  drawn  to  scale»  will  show  the  relative 
show  the  courKS  of  drainage.  Almost  all  th 
drainage  cbatiuel,  forty  or  more  in  numb 

I  This  dralnago  channel  with  its  branch< 
thronghout  its  npper  portion,  as  indicate 
charges  inio  a  stone  drain  running  aloe 

I  nnder-grnuud,  as  indicated  by  dotted  lii 
constructed  to  carry  only  the  surface  wa 
IB  entrrelj  unfit  to  carry  sewage.      Conn 

I  from  llftnaiaB  «1^«»^  •*- ■"' 
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the  manner  of  procedure.     The  area  is  in  the  town  of  Waterford, 
outside  the  village  limits,  so  that  it  is  not  at  present  possible  to 
brinp;  the  section  into  the  village  sewer  system.      There  is  no 
practical  difficulty  in  the  way  of  constructing  the  sewer  except 
the  legal  one  as  to  the  method  of  getting  the  sower  in  and  assess- 
ing the  benefits.     It  is  quite  probable  that  this  difficulty  is  insur- 
mountable.    The  only  course  that  I  can  see  open  for  the  board  of 
health  is  to  abate  the  nuisance  by  ordering  all  connections  with 
the  ditches,  whether  opened  or  closed,  to  be  cut  off,  and  to  enforce 
their  orders.     Such  orders  should  include  every  one  whose  drain- 
age reaches  the  ditches  in  any  way,  as  all  are  alike  contributors, 
though  in  varying  amounts,  to  the  nuisance  created.      The  neces- 
sity of  getting  rid  of  the  drainage  still  remains.     If  the  owners  of 
the  property  cannot  manage  to  got  the  sewer  constructed,  each 
one  must  take  care  of  his   own  sewage  in  such  a  manner  as  to 
cause  no  nuisance  to  any  one.     In  the  absence  of  better  methods, 
it  would   be  well   to  require  tight  cess-pools  to  be  built  for  the 
reception  of  the  sewage.      These   cess-pools  must  be  cleaned  at 
frequent  intervals  or  they  will  be  sources  of  nuisance,  and  constant 
care  must  be  exercised  by  the  board  of  health  in  supervising  these 
cess-pools.       Where    more    satisfactory    and    less    troublesome 
methods,  which  are  at  the  same  time  efficient  are  possible,  they 
may  be  permitted.     It  is  very  unfortunate  that  the  section  is  not 
in  some  corporation,  or  that  there  is  no  method  of  obtaining  and 
maintaining  public   sewers   in   towns  outside   of  village   limits. 
Under  the  present  laws  inconvenient  and  somewhat  inadequate 
methods  must  be  used  until  the  area  is  absorbed  by  a  corporation, 
as  must  happen  before  many  years.      Too  much  stress  cannot  be 
laid  upon  the  necessity  of  an  early  and  thorough  abatement  of  the 
present  intolerable  nuisance. 

Respectfully  submitted. 

CHAS.  C.  BROWN, 

Civil  Engineer. 
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Pond  Nuisance  in  Guilderiand  ant 
'    Rotterdam, 


Ukion  OoLLiaa —  School  of  Civil  Enotnebrin0p1 
Schenectady,  N.  Y.,  May  9, 1890, 
Lewis  Baloh,  M»  D,,   Secretary   State   Board  of  Healthy  AUtOii^ 

Sir. —  I  have  the  following  report  to  make  of  my  inTestigal 
of  thtj  drainage  auisauce  complained  of  lying  in  the  towns 
Rotterdam  and  Guilderiand,  Schenectady  county. 

Originally  the  marsh  or  swamp  lay  on  both  sides  of  a  road  oi 
the  town  line,  and  the  evidence  is  conflicting  as  to  the  direction  i 
which  what  little  drainage  the  piece  had  was  effected.      The  faci 
are  that  no  drainage  could  be  effected  in  any  direction  withoui 
ditches  cut  through  low  parts  in  the  ridge,  shutting  in  the  swamp,' 
I  am  disposed  to  think  that  a  ditch  on  Rotterdam  side  of  the  liu^ 
drained  the  land  on  that  side,  except  when  it  became  obatrnct 
when  part  of  the  drainage  would  cross  the  road  where  opportunit; 
offered.      The  same  can  probably  be  said  of  the  ditch  on  thi 
Guilderiand  side.      The  ditch  on  the  Rotterdam   side  has  no 
been  filled  up,  and  all  the  swamp  must  be  drained  by  the  Guilder- 
iand ditch.      This  ditch  is  not  deep  enough  to  do  this  duty,  an 
m  a  consequence,  there  is  quite  a  swamp  on  that  side  of  the  Hit 
The  continuance  of   the  swamp  on  the  Rotterdam  side  has  beei 
stepped  by  some  filling  and  scraping  and  manipulation  of  the  road" 
ditches  and  culverts.      Consequently  the  drainage  from  this  sidi 
undoubtedly  affects  the  Guilderiand  side  injuriously. 

The  swamp  can  be  drained  by  a  ditch  on  either  side  of  the  line 
through  the  simd  ridge,  either  ditch  reaching  finally  the  same 
outlet  ditch  into  Normanskill*      This  ditch  can  just  as  readilj  be 
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Rcj-iuiL   on    Floods   at    Ithaca. 


CoMldrNlC^TlON  FBOM  ClTY  BoARD  OF  IlEALTtL 


To  ihe  Skiie  Board  of  Health : 

The  board  of  health  of  the  citj  of  Ithaca,  respecthiUy  represent 
to  your  honorable  body,  the  state  of  affairs  id  this  locality. 

lu  consequeuce  of  obstructions  placed  in  Cayuga  ontlet  and. 
Seneca  river  (under  State  authority  directly  and  by  others  whic 
have  been  allowed  to  remain)   the  surplus  waters  of   the  great 
chain  of  lakes  ai-e  restricted  in  their  natural  flow  and  are  floodii 
hundreds  of  acres  within  our  city  limits.      This  overflow  is  the 
cause  of  all,  or  nearly  all,  of  the  malarial  diseases  which  afflict 
a  portion  of  our  citi2:ens.      While  the  general  average  of  Ithaca's 
mortality  is  a  favorable  one,  the  average  is  only  kept  so  by  tbel 
exceptional  great  healthfulness  of  the  other  and  higher  portions 
of  our  city.      Against  these  obstructions  of  a  natural   flow  of  J 
surplus  water,  we  have  time  and   time  again  protested,  but  no| 
relief  has  been  granted  us.      To  avert  the  great  danger  surround- 
ing a  portion  of   our  people,  we  appeal  to  your  board.      We  are 
powerless,  as  we  have  no  control  of  those  who  have  created  these 
causes,  and  who  continue  them.     Our  case,  it  seems  to  us,  falls  so 
clearly  within  the  province  of  your  board  to  protect  a  large  area j 
from  temporary  floods,  by  the  removal  of   placed   obstructions,] 
con«equt^ntly  avoiding  danger  of  malarial  disea&es  to  hundreds  o£ 
people,  that  we  appeal,  earnestly  appeal  to  your  honorable  bodji 
to  make  speedy  examination  and  take  early  action  in  the  premises. 

I,  James  B,  Taylor,  secretary  of  the  board  of  health  of  the  city  i 
of  Ithaca,  N,  Y.,  do  hereby  certify  that  the  foregoing  petition  was] 
imammouHly  adopted  at  a  meeting  of  said  board  June  10,  1890  ;| 
and  that  at  the  same  time  the  clerk  of  said  board  was  directed  to  I 
forward  a  copy  of  the  same  to  the  Board  of  Health  of  the  State  of  1 
New  York. 

Witness  the  seal  of  said  city  this  10th  day  of  June,  1890. 
[SEAL.]  J,  B.  TAYLOBp 

Sec 
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REPORT  BY  CHAS.  C.  BROWN,  C.  E. 

Union  College,  School  of  CrviL  EKoiNEERiNa,  | 
ScnENECTADY,  N.  Y.,  Novetnbcr  19,  189(K       ' 

IH  BALrn,  M.  D.,  Secretary  State  Board  of  Health,  Albany,  x\,  i, : 
SlE.—  I  have  the  foUowing  report  to  make  of  the  iuvestigatlou 
of  Ui«  overflow  of  a  portion  of  the  eity  of  Ithaca  by  Oaynf^a  lake 
at  CMrtain  tinies : 

In  company  with  yourself  on  June  twenty-eighth  1  virtited  the 

city  and  observed  the  back-water  fiom  the  lake  standing  upon 

the  fair  ground  and  extiAndinji;   over  a   considerable   porti»>ii   of 

be   inhabited   area   of    tlie  ,eity   in    the    neighborhood   of    the 

ilel    to     Cayuga     lake    and     along    the    banks    of     the    lake. 

Oil    July    oighth     and     ninth,     in     company    with     the     city 

eDginocr,    city   attorney   and    Mr.    J,    H.    Selkreg,   I   made   an 

lamination  of   the  outlet  of   the  lake  and  of   the  canal  obstruc- 

iou8  iu  the  vicinity,  partly  by  steam  launch  and  partly  by  row- 

boai,  extending  the  latter  trip  as  far  as  Weedsport     After  this 

^  I  obtained  as  much  information  as  I  was  able  to  find  concern- 

:he  work  that  has  been  done  in  past  years  in  seeking  a  solution 

ho  question  above  stated  and  others  allied  therewith.     That 

iuformatiou  I  have  abstracted,  and  it  accompanies  this  report     A 

^  understanding  will  be  reached  if  the  subject  is  treated  in 

-  r  of  time,  and  I  will  maki^  first  a  short  statement  of  the 

wurfc  that  has  been  done  on  the  Seneca  river  below  Cayuga  lake, 

'4  you  to  the  appendix  for  a  fuller  statement 

_:  Luj.y  he  well  to  state  at  the  beginning  that  there  are  several 

intiired^ta  involved   in  the   larger  question.     The  fir^t  to  receive 

n    was    the    condition    of    the    Cayuga   or    Montezuma 

iu**i\^ii'  c4,  and  the  first  work  was  towards  a  drainage  of  these  lands. 

Later  the   Richmond  aqueduct  was  built      This  obstructed  the 

flow  of  the  river  and  considerable  work  was  done  with  the  idea  of 

oompensating  for  this  obstruction  as  well  as  for  draining  the 

marshes*      Later  yet  the  drainage  of  the  marshes  seems  to  have 

been  dropped  and  the  compensation  for  obstruction  remained  the 

only  object      This  obstruction  atTected  the  plan  for  draining  the 

marabea  seriously,  so  far  as  the  upper  part  of  the  marshes  was 

concerned,  and  also  affected  the  lands  along  Cayuga  lake  and 
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S^nn^  I  r[  vpr  Aoore  tbe  mftiobes,  inoliidiog  espect&Il 
aboQt  th^  eily  of  Itimo^  imA  to  dome  extent  the  t}»  i  of 

the  Tillage  of  Seneca  Falls,  and  ^otne  other  amaller  plaoen.     II  is 
claimed  tliat  the  increased  facility  of  flaw  of  waler  in  the  rii 
will  (tind  does  to  some  extent)  affect  the  Oswego  rirer  below  ill 
times  of  fl«x>d,  and  it  is  also  staled  that  if  the  level  of  the  rir€ 
and  lake  is  lowered  more  thau  a  certain  amount^  it  will  affect 
landing  places    along    Cayuga    lake    and    thus    interfere 
Aavigation. 

The  di^t  work  towards  a  drainage  of  the  Caimga  marshes 
done  in  1825,  when  a  sam  of  money  was  appropriated  to  eat  a 
canal  aroand  Jack*s  Reefs  to  reduce  the  level  of  the  water  in  th€ 
tDarsbes.  This  canal  seems  to  have  been  an  entire  failnre  as  il 
was  not  made  large  enough,  and  was  not  on  a  proper  plan.  The 
expense  of  the  drainage  of  the  marshes  by  this  canal  was  to 
bonie  by  a  tax  upon  the  lands  benefited,  but  as  the  benefit 
inappreciable,  the  money  advanced  by  the  State  has  never 
retamed. 

The  next  work  was  done  in  the  years  following  1852,  upon  a 
plan  devised  by  George  Geddes^  engineer.      This  plan  was  well 
digested  and  devised,  and  accomplished  all  it  was  intended  to_ 
accomplish*  and  even  more  so  long  as  it  was  closely  foUowe 
But  some  later  engineers  departed  from  it  in  some  essential  detail 
and  considerable  money  has  been  spent  unnecessarily  on 
account    This  work  was  begun  under  the  same  proviso  aa 
former,  that  the   State  should  be  reimbursed   for  the  money 
advanced,  by  a  tax  on  the  lands  benefited.     I  would  refer  to  1853 
Senate  Doa  No.  66,  in  the  appendix,  for  a  full  statement  of  th^ 
plan.     In  brief  it  provided  for  the  removal  of  sufficient  rook  from 
Jack's  Beefs  to  give  a  large  channel  to  carry  off  the  water  and 
lower  the  level  above,  and  the  dredging  of  channels  through  soft 
bars  above  to  continue  the  low  level  thus  obtained  to  the  uppe^ 
end  of  the  marshes.      The  removal  of  Jack^s  Beefs  lowered  thi 
water  for  some  distance   above  by  the  four  feet,  which  it  wa 
expected  to  do,  but  unfortunately  Mr.  Geddes  then  severed  hi 
connection  with  the  work,  and  it  was  not  carried  on  for  somd 
years  under  his  plan,  and  the  level  at  the  reefs  has  not  yet  bee^ 
brought  up  to  the  marshes. 
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Thei^  liaTebi^B  at  various  timea  obstraeMou.  ..   .^    .ual 

of  ftfirii  fA  river,  dae  to  the  piers  of  towing-path  bridges,  pile  feQclers 

Uaate  from  going  do^vti  stream  when  croj^siiig  fram 

'     ~      r  to  the  utber  at  tho  cro8«itig  of  the  T  ~         nal 

was  built  and  at  the  crossing  of   ti  vA 

canal.     The  first  act  for  the  removal  of   sneh  obstrnctiDna  waa 

"  <r  acts  hiive   been  passed   :  o« 

at  this  time*     Thisactof  18   2     .     ,       -d 

in  aonsequanoe  of  the  agitation  of  the  question  by  representative's 

|r  ^  of  Ithaca,  as  well  as  brothers  who  were  not  receit- 

..  benefit  of  the  work  which  had  been  done  further  down 

te  riv#r  on  accM>nnt  of  the  arti6cial  obstructions  near  ttie  upper 

end  of  the  marshes.     I  would  refer  to  the  Appendix,  1858,  Assem* 

I ^  -  '^   \  No.  4I»,  for  a  detailed  statement  of  their  case.    The 

l\  lil  or  Monte^nma  aqueduct  and  a  portion  of    the  long 

embaDkment  to  carry  the  canal  across  the  marabes  were  partially 

'  d  at  this  time.     An  excessively  high  flood  had  come,  and 

^  ,„.  .:    vertopped  the  partially  completed  embiuikraent  it  set  l>ack 

into  tbe  lake  and  over  the  village.     This  embankment  is  stated 

to  be  one  of  the  principal  obstilictions,  and   it  evidently  is,  as  it 

-     *ricted  the  flood  width  of   15,000  feet  by  much  more  than  one- 

at  that  time  and  now  restricts   it  to  the  opening   under   the 

Archeis  of   the  aquedact,  the  embankment  being  now  completed 

and  raised  to  such  a  height  that  no  flood  has  ever  since  run  over 

it     This  is  the  first  act  for  **  Kemoviog  Oi)stractions  from  Seneca 

River/*    In  1858  the  Canal  Commissioners  report  a  certain  amount 

done  in  dredging  out  the  bars  on  the  scheme  for  draining 

**^T  iiga  marshes^  but  the  work  was  not  finished,  was  not  cai*- 

on  in  the  order  prescribed  in  the  original  plan,  nor  were  the 

ropriations  sufficient  to  finish   the  work.    The   two  lines  of 

"draining  the  Cayuga  marshes'*  and  "removing  obstmc- 

from  Seneca  river,"   the  former  to  be  repaid  by  the  lands 

llted  and  the  latter  to  be  paid  for  by  the  State,  ran   side  by 

'it  1863.     There  seems  to  have  arisen  an  idea  that  the  latter 

LLudedtoaid  the  former,  and  so  make  the  State  pay  the 

nae  of  the  former  in  some  part  without  it  becoming  a  lien  on 

land^  and  as  the  work  on  the  plan  for  draining   the  marshes 

•'^^n  so  done  that  it  could  not  show  its  full  effect  until  it  was 

,  the  project  for  draining  the  marshes  seems  to  have  l>een 
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-r  «D«peft6slm^  {or  the  Xofiiexxsa  aqaedoct  aod  ^iiih 
^^  ^-  tbe  |.riwti  si  obslmclioa  of  ad  mHilkiA]  ealan  to  Ibe 
'   iks  ffiTer,  And  Cor  vUdi  tb*  Stated  ii  r^poudble. 
>^3^i^9f»^st^r<  m  ISO  iWBwatid  m  repott  alK>wiiig I 

r  ctmintTiB  the  ■wrili^g  vms  luscefis&rj  as  m~ 
oc^-sT^^^(ifi^  ^^r  t.n<  cQOstra^ios  of   tha  MpMd«€i»  as  it  wooM 
tb»  dtdiTitT  of  ikt  iiPa;  aul  ttfirdon  tile  Toltune  ci|_ 
a  giYsa  cfooi  section.    It  is  reoommeoded  that 
he  proeMded  with  lo  the  extent   accgfliiafy  to  deeore 
and  the  aagpaMr.lL  &  KimbalU  pfBdents  estiii 
aaace  of  the  work     He  pioaants  a  smaller  eati- 
vhieh  he  thmki  wtU  secure  the  empeaaatioii  neceaaary,  and 

oe#  vhich  would  aecitre  the  dimzBage  of  the  marshea. 
»i»  tjmei  after  this  date  sums  were  appfopftaunl  to  c3ontsilii 

'  'Qt  nolle  were  axailable  on  aoeoniit  of  defeeta  m  the  i 
ir  :r->.  vhen aoiae  work  was  dooe  in  dredgpng  oat  ' 
werk  w^  Do4  fnllT  oonipleted.  for  in  1879  the  Stat^ 
Horatio  Sejmonr^  Jr^  was  asked  lo  make  a  report  coucar 
i^  oK«$Tiictiotts  in  Seneca  riref,  and  be  states  that  the  wcvrk  iil 
lnr»  Xti^  %  10  and  II  ahonld  bti  completod«  and  the  fnundji 
tiatt  of  the  Kew  York  Central  railroad  brid|^  (direct  line) 

«a  feot  to  ob^raet  the  flow  of  the  stream.  He  also  aaja 
t^Ai  ID  orwr  to  have  this  work  a&et  the  level  of  Oajnga  hike,  the 
bottom  ahonld  be  taken  out  aboTe  the  aqQednet  as  hr  aa  the  kke^ 
ic.  the  aame  depth  aa  below.  He  eatJmatea  the  ooet  of  lowe 
tLr  V  &ier  at  Montmnma  two  feet,  at  $17,00(1,  of  lowering  the  lake 
<  - ~  '  -<t  at  taOjOOO  additional,  and  of  lowering  the  lake  two  feel^ 
'IjOOOt  ^id  adrises  thorough  simrey  before  work  is  pro* 
with.  (See  appendix  for  full  gtaisment)  In  1881  an  act 
leqairing  the  water  leTel  in  the  river  to  be  obfierred 
tfcsee  inaes  a  j^u*  as  deatgnaled  piaeee.  The  object  was  donbtleas 
h,  obtain  ditfinite  knowledge  of  the  effect  of  Bie  work  done,  and  to 
ahow  what  the  obetractions  of  Uie  Aow  now  are.  The  wording  of 
the  act  was  iodi,  however,  that  this  information  could  not  lie 
nhtaiiitd  if  it  was  strictly  followed.  As  the  engineer  in  cbarf^  of 
the  obaerfatkxia  has  followed  the  strict  letter  of  the  law  so  far  as 
it  was  not  actnaDj  impossible,  the  observations  are  of  but  lit 
oas  for  the  porpose  for   which  they  were  probably  intends 
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OanancUigQa  or  Clyde  riven  It  h  certain  that  in  seaHuaw  likt^ 
last  two  or  three  the  water  of  the  spring  floods  is  retaiuod  until 
the  additions  of  a  wet  summer  arrive,  and  the  growih  of  grass 
begins  in  the  water  of  the  river  to  still  further  reduce  the  capaicitf 
of  the  ahannel  Therefore  the  water  remains  durinj^  montliB  ol 
time  on  the  flats  at  the  head  of  the  lake,  including  the  fair 
{^rounds  and  sevi^ral  blocks  of  the  city  on  which  dwellings  and 
shopg  have  been  built,  rendering  these  areas  nnhealthfnl,  and  t>etn|;( 
of  much  damage  to  them  in  their  uses  for  purposes  of  business 
for  which  they  are  ordinarily  suitable. 

The  maximum  observed  discharge  at  the  aqueduct  nas  iie*iij 
estimated  at  about  15»(KJ0  cubic  feet  a  second,  but  it  is  quite  pon- 
sible  for  this  to  be  exceeded  at  any  time,  as  the  water-shed  of  tbe 
river  has  an  extent  of  2,750  square  miles,  including  several  lakes,  and 
a  period  of  extreme  high  water  on  several  or  all  of  the  liranches 
of  the  river  at  the  same  time  is  of  rare  occurrence,  and  may 
not  yet  have  been  observed.  The  SenecA  river  flows  through  the 
lower  end  of  Cayuga  lake,  entering  north  of  the  New  York  Central 
railroad  bridge  (Auburn  or  old  road).  On  account  of  the  obstruc- 
tions in  the  channel  of  the  river  below,  which  prevent  a  free 
discharge,  the  waters  of  the  upper  part  of  the  river,  during 
periods  of  high  water  there,  flow  out  into  the  lake,  raising  its 
level  at  the  lower  end,  which  still  farther  detains  the  waters  from 
the  upper  end.  This  is  shown  by  observation  of  the  flow  of  the 
water  in  the  lower  end  of  the  lake  at  such  times,  I  am  told  that 
the  village  of  Seneca  Falls  has  prevented  the  carrying  out  of  a 
new  plan  for  the  railroad  bridge  across  the  lake  because  that  plan 
contem]>latod  the  closing  up  of  a  culvert  near  the  west  end  of  the 
bridge^  near  the  point  of  entry  of  the  river  into  the  lake,  and  it 
was  feared  that  the  increased  difficulty  that  the  water  would  have 
in  getting  into  the  upper  portion  of  the  lake  (flowing  along  the 
embankment  to  the  bridge  and  thence  southward  into  the  lake) 
would  cause  it  to  back  up  the  river  and  affect  the  neighborhood 
of  that  village. 

An  inspection  of  the  obstructions  begins  with  this  bridge*  It 
is  probable  that  the  bridge  has  no  great  efl'ect  upon  the  level  of 
the  water  in  the  lake.  If  it  holds  back  the  waters  of  the  upper 
part  of  the  lake  in  any  degree,  it  also  holds  the  waters  of 
upper  Seneca  river,  and  makes  it  more  ditficult  for  them  to  flow 
into  the  wpp^r  portiop  of  the  lake. 
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be  next  obBtraotiou  to  the  flow  of  tbe  water  is  one  which  it 
reqaireH  but  a  simplo  iuspoction  to  determine.  It  ia  the  oroeaiiig 
o(  the  Soueca  river  bj  the  Seneca  branch  of  the  canal.  The  width 
of  the  river  has  been  greatlj  reduced  by  the  canal  embankments* 
The  crosain^  i^onsists  of  a  tow-path  bridge  having  a  length  of  201 
feet,  and  a  clear  opening  for  the  passage  of  water  of  a  width  of 

Jb8s  thp-n  230  ft^et     The  average  depth  of  water  at  the  time  of 

fonr  vii*it  wji**  about  ten  feet,  making  the  area  of  croHa-section  less 
than  2,500  square  feet.  Just  above  this  bridge  a  Rtrueture  is 
built  to  prevent  the  strong  current  through  this  contracted  water- 
way from  carrying  boats  down  stream.  This  structure  consists 
of  about  100  piles  driven  in  two  or  more  rows,  in  such  manner  as 
to  leave  a  clear  opening  between  piles  for  the  flow  of  water  of 
about  200  feet,  the  length  of  any  one  openings  not  being  more  than 
five  feet  One  foot  above  the  water  surface  on  that  day  there  was 
a  horizontal  waling  piece  running  from  end  to  end,  twelve  inches 
wide,  and  one  and  one-half  feet  below  the  water  there  was  another 
ten  indies  wide.  These  still  further  restrict  the  area*  The 
average  depth  here  as  determined  from  about  fifteen  measurements 
is  11, 3  feet,  making  the  area  of  water-way  about  2/260  square  feet, 
or  less  if  allowance  is  made  for  tlie  wales.  This  area  is  still 
further  restricted  by  a  canal  boat  which  is  sunk  above  the  bridge 
and  below  the  piles,  across  the  middle  span  of  the  bridge.  This 
boat  is  58.5  feet  long  and  about  eight  feet  deep.  The  fall  of  the 
water  in  going  over  or  through  this  dam,  even  when  unrestricted 
by  ice  or  eel  grass,  is  apparent  and  needs  no  measurement     It  is 

r  easy  to  remove  the  necessity  for  the  piles  and  waling  pieces  by 
substituting  a  cable  and  trolleys  further  up  stream,  to  which 
boats  can  be  attached  in  going  across  and  thus  held  from  going 
down  stream.  The  present  rapid  current  would  then  be  reduced 
to  a<jme  extent  But  the  primary  necessity  of  some  such  arrange- 
ment is  evidence  that  the  restriction  of  the  width  of  water-waj*  to 
the  dimensions  of  the  tow-path  bridge,  given  above»  ia  greater  than 
the  amount  of  water  that  passes  here,  even  at  ordinary  stages,  can 
allow  and  still  have  the  natural  free  discharge  at  this  point  There 
is  no  doubt  that  the  protection,  and  after  that  the  bridge,  is  an 
obstruction  for  which  the  State  is  responsible,  and  which  it  should 
rtrmuve  or  alter  so  that  the  natural  flow  can  be  secured.  The 
velocity  of  the  current  near  the  west  end  was  estimated  ae  nearly 

itwo  feet  a  second. 
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At  the  free  bridge  nearly  a  mile  further  ilowo  the  rirert  * 
current  was  about  on<j  and  one- half  feet  a  second.  There  muy 
H  little  obstruction  at  this  point  but  it  is  not  very  not?  ^' 
The  shallow  parts  of  the  ehanuel  above  the  aqueduct  d' 
delay  the  passage  of  water  from  the  lack  of  cross  Beetion, 
they  also  give  an  opportunity  for  the  growth  of  grass  to  choke  nj 
the  entire  width  of  channel  to  a  very  appreciable  degree  ilurinj 
the  later  summer  and  fall  months,  or  from  the  time  the 
begins  to  grow  until  the  frosts  of  winter  kill  it. 

The  difference  of  level  at  the  location  of  the  old  channel  oL 
Clyde  river  above  and  below  the  canal  was  tU62  feet.  This  differ-J 
ence  for  three  days  in  each  year  since  1884  la  given  in  a  tablti 
from  the  State  Engineer's  Beport  for  1890  in  the  Appendix*  It  i^ 
caused  by  the  neces^ty  the  water  has  of  running  east,  neaily  ai 
right  angles  with  its  former  course  to  the  aqueduct,  thence  till 
ing  a  right  angle  to  get  through  the  aqueduct  and  then  at  righi 
angles  again,  flowing  to  the  west  to  reach  the]old  channel  on  the 
north  side  of  the  canal  bank.  This  river  under  theae  condition^ 
doubtless  has  a  great  effect  in  certain  stages  of  water  in  retainic 
the  waters  of  Seneca  river  and  so  extending  the  duration  of  thfl 
floods  in  Cayuga  lake. 

The  average  depth  of  the  water  on  the  south  aide  of  the  aqueduc 
on  the  day  of  our  visit  was  8.8  feet,  and  on  the  north  side  was  8. -J 
feetw  The  difft  rence  is  probably  due  to  the  fact  that  some  of  th« 
soundings  on  the  lower  (north)  side  were  taken  a  short  distanc 
below  the  trunk,  and  the  bed  under  the  trunk  is  said  to  have  beei 
dredged  out  deeper  than  the  channel  on  either  side.  Opposite  or 
arch,  however,  the  sounding  at  the  trunk  was  8.1  feet  and  a  little 
below  it  was  nine  feet  There  being  thirty-one  arches,  each  ot 
twenty*  two  feet  span,  the  clear  length  of  opening  is  68*2  feet,imd  th4 
area  of  cross  section  is  about  5.900  square  feet.  The  bottom  of  the 
trunk  of  the  aqueduct  was  1.85  feet  above  the  water  surface,  sc 
that  the  maximum  possible  cross  section  for  the  flow  of  water  i^ 
about  7,200  square  feet  The  aqueduct  was  designed  to  pass 
10,000  cubic  feet  a  second,  the  estimated  flow  of  the  Seneca  anc 
Clyde  rivers  at  flood  times.  The  velocity  necessary  to  pass  this 
amount  is  alK)ut  1-4  feet  n  second.  This  velocity  was  observed 
several  places  along  the  riven  For  quantities  of  water  up 
10,000  cubic  feet  a  second,  the  aqueduct  in  itself  is  an  obatructioi] 
only  so  far  as  the  restriction  of   the  flow  by  the  piers^canscg  m1 
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increase  of  the  maxituum  velocity  above  thifl  mean  velocity  of  1.4 
feet  a  second.  Observations  made  since  the  aqueduct  was  con- 
r'-  -  '1  have  shown  a  vobime  of  15,000  cubic  feet  a  second 
I  the   aqueduct     It   is  evident   that  the  aqueduct   is  an 

obstruction  to  such  volumes,  the  amount  of  which  can  be  roughly 

Lesttmated  by  the  difference  of  heif^ht  of  water  on  the  up]>er  and 
lower  sides  of  the  aqueduct  necessary  to  give  the  head  required  to 
force  the  water  through.  The  evidence  varies  as  to  the  amount 
of  dilTereuce  of  height  of  water  from  an  inch  or  so  to  two  feet  or 
tiore.  I  am  not  aware  that  any  careful  measurements  of  the 
%me  have  been  taken.  The  obstruction  by  the  embankment  of 
the  canal  has  already  been  estimated.  The  three  obstructions! 
viz.,  the  embankment,  the  aqueduct  and  the  change  of  the  flow  of 
the  Clyde  river  are  concentrated  at  this  one  point  The  work  in 
dredging  a  channel  below  the  aqueduct  has  been  proceeded  with  on 
the  theory  that  lowering  the  level  of  water  below  the  aijueduct 
would  supply  the  required  head  to  force  the  water  throngh  the 
aqueduct  openings  without  raising  the  level  of  water  above  the 
aqueduct  so  much  as  now.  The  theory  is  correct  and  can  be 
practically  carried  out  if  the  lowering  of  the  level  below  the 
aqueduct  can  V>e  carried  far  enough.  This  is,  I  believe^  possible 
to  a  fair  degree  if  the  work  laid  out  below  the  aqueduct  as  sum- 
marized in  the  extract  from  the  report  of  Horatio  Seymour,  Jr*, 
above,  is  carried  out 

There  are  certain  bridges  and  bars,  however,  not  mentioned  in 
that  report  which  should  receive  attention.  They  are  apparently 
obstructions,  and  on  a  careful  examination  their  importance  as  such 
can  be  determined,  and  they  can  be  treated  accordingly.     The  first 

lobstruction  below  the  aqueduct  (mentioned  in  the  report)  is  the 
New  York  Central  railroad  bridge  (direct  line)  whose  foundation  is 
three  or  four  feet  above  the  bottom  of  the  channel  as  dredged 
nbovB  and  below.     This  is  an  obstruction  of  more  consequence  at 

^tow  stages  than  in  times  of  flood,  but  it  certainly  is  of  consider- 
able consequence  at  all  times.  The  depth  of  the  foundation,  at 
least  where  the  dredged  channel  passes  the  bridge,  should  be 
increased  to  give  the  full  depth  to  the  channel,  and  the  number  of 
gpans  across  tlie  dredged  channel  should  be  reduced  to  one  long 
enough  to  allow  for  further  widening  of  the  channel     The  fouuda- 

Ption  now  acts  as  a  dam  and  takes  away  a  large  part  of  tlie  useful* 

|tie8B  of  the  work  done  by  the  State  on  the  channel     The  highway 
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bridges  to  Howland^s  islmid  are  also  0bstrttctioii&      Tliej  catcb 
drift-wood  and  fill  up  the  chanifel  so  that  a  perceptible  dam  ia  i 
formetl^nd  considerable  loss  of  declirity  iv^iiJts.      The  gmaidst 
Diituriil  iibstmotiou  observed  bj  bs  was  tbat  at  Mosquito  Point,  j 
The  ob^erred  velocitr  of  flow  here  waa  between  four  and  five  feet 
1  the  croas-aeclioii  takiQn  at  ibree  ditfemnt  places  was 
'  square  feet     The  great  inca^ease  in  Tatocitjr  here  ^ 
indicates  clearly  a  considerable  obatraction  which  is  only  remoT-  { 
able  by  work  upon  the  channel  of  the  river.    The  bridge  hare  is 
ako  some   obstmction  bj  reason  of  the  short  span.     All  the 
bridges  for  highways  acro6»the  river  hare  pfle  piers  with  twenty* 
feet  spans,  and  catch  oonaidenible  drift  both  above  and  below  the  | 
surface  of  the  water,  which  is  not  always  promptly  removed*    It 
certainly  must  be  to  preserve  the  ^ood  effect  of  the  work  cm  the 
channel,  or  else  the  bridges  must  be  reconstructed  to  be  less  of 
f '  F*e  of  obstructions.     One  or  two  of  the  bridges  are  in  very 

t!     ^       red  condition,  and  are  liable  to  be  carried  away  at  any  j 
time.      So  far  as  we  were  able  to  examine  the  work  under  water,  I 
wliich  has  been  done  on  the  ehannel^we  found  it  fairlv  penuansnti 
with   tlie  possible  exception  of  Moisquito  Point  bar,  which  waa 
probably  never  taken  out  to  the  proper  depth.      The  permanency 
of  all  the  work  would  be  belter  insured  bj  its  completion,  aa  the 
current  would  be  more  uniform^  and  the  tendency  to  deposit  would  < 
be  reduced. 

Mention  should  be  made  of  the  fact  that  the  canals  furnish  to 
the  river  a  regular  flow  estimated  at  4,00*3  cubic  feet  a  minute, 
and  a  large  additional  leakage  and  overtlow  at  the  aqueduct  The 
total  flow  from  the  canal  into  the  river  has  been  estimated  at  over 
4,000,000  cubic  feet  a  day,  or  fifty  cubic  feet  a  second,  which  is 
largely  augmented  for  short  times  whenever  the  canal  is  emptied. 
This  water  is  brought  from  outside  the  Seneca  river  waier-ahed* 

In  conclusion^  I  wish  to  repeat  that  it  seemed  to  us  evident  that 
there  were  numerous  artificial  obstructions  to  the  flow  of  water  in 
the  river  which  react  unfavorably  on  the  city  of  Ithaca  and  on 
other  places  similarly  situated,  and  for  which  thoae  places  are  not  j 
to  blame,  and  from  which  they  should  have  relief ;  and  that  all 
the  wurk  that  can  be  done  to  compensate  for  the  aqueduct  and  its 
embankment  has  not  yet  been  done,  and  that  it  should  be  done  in 
order  to  restore  as  nearly  as  possible  the  conditions  that  existed 
before  the  embankment  was  built    These  things  being  done,  it  ia 
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to  be  expected  that  the  result  upon  the  city  of  Ithaca  will  be 
favorable,  and  that  it  will  be  returned  to  its  original  condition  as 
regards  floods,  and  especially  as  regards  their  early  subsidence. 

Plate  I  gives  Geddes'  map  of  the  portion  of  the  Seneca  river 
under  consideration.  Plate  11  is  substantially  a  copy  of  the  map 
in  the  office  of  the  State  Engineer  of  the  river  from  Oayuga  lake 
to  Cross  lake.  Plate  III  gives  the  profile  of  plate  II  with  the 
river  surface  on  each  of  the  dates  given  in  the  table  in  the  State 
Engineer's  report  for  1890,  given  in  the  appendix. 

Respectfully  submitted. 

OHAS.  C.  BROWN, 

Ciml  Engineer. 
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1824  or  1825,     Law  passed  appropriatiiig  money  for  dnunifl 
Cayuga  marshea     See  1852  for  description  of  work  done, 
1853. 

1848.  Jan.  12.  Assembly  Doc.  16,  p.  75 : 

One  of  tlie  arguments  for  the  aqueduct  is  :  "  By  tlie  adoption  of  _ 
the  upper  level    '    *         *        *        there  would  be  less  imped 
ment  in  reclaiming  the  marshes,  a  work  that  will    probably 
some  future  time  be  done  by  reducing  the  surface  of  the  river.** 

1852.  Feb.  12.  Senate  Doe,  66.  K  of  Com'rs  on  dr.  Oay.  M, : 

"  The  undersigned  commissioners  appointed  in  pursuance  of  i 
act  in  relation  to  draining  the  Cayuga  marshes,  passed  July  Ifl 
1861,  report  that  soon  after  their  appointment  they  held  a  mee 
iug  of  the  commissioners  at  Syracuse,  and  prepared  directions 
the  State  Engineer  and  Surveyor  for  such  surveys  and  levels 
they  deemed  necessary  to  an  understanding  of  the  subject  nj 
which  the  law  required  them  to  report  The  unhealthiuess  of  the 
district  to  be  examined,  and  some  other  causes  unforeseen 
the  commencement,  prevented  the  completion  of  the  labors  of  ' 
engineer  as  soon  as  was  desired.  It  appears  that  the  report 
the  Hon.  George  Geddes^  engineer  in  charge  of  surveys  and  level 
was  filed  in  the  office  of  the  late  State  Engineer  and  Surveyor 
the  thirty-first  day  of  December  last,  and  upon  our  application  ! 
copy  was  communicated  to  us  by  the  present  State  Engineer  ant 
Surveyor  on  the  eighth  day  of  January  last,  which  we  submit  her 
with,  with  the  maps  and  profiles  accompanying  the  same, 
earnestly  recommend  this  report  of  Mr.  Oeddes  to  the  Legislate 
It  presents  in  a  clear  and  practical  manner  the  causes  which  ha^ 
combined  to  create  the  vast  marshes  bordering  on  the  Seneca  rir^ 
and  suggests  the  means  by  which  they  may  be  reclaimed.  As  soon 
as  the  work  under  charge  of  the  principal  engineer  bad  so  far  pro- 
gressed  as    to  prepare  him    to  afford  us  useful  inforiiiafmn»  W€ 
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jmnitul  him  in  an  exploration  by  water  of  the  Seneca  river, 
and  the  Cayuga  marshes  in  which  we  made  the  only  examination 
that  can  be  made  except  at  times  wheu  the  river  and  marshes  are 
80  frozen  over  as  to  allow  of  traveling  on  them  on  the  ice.  This 
personal  inspection  has  been  useful  to  us  by  aidiuf*  U8  to  nnder- 
gtand  the  scientific  report  of  the  engineer,  and  to  appreciate  the 
great  importance  of  the  improvement  contemplated. 

•*The  commissioners  met  at  the  commencemeDt  of  the  present 
eeBsion  of  the  Legislature  to  prepare  their  report  intend- 
ing to  present  the  same  within  the  time*  contemplated  bj 
the  act  of  July  10,  1851,  but  they  were  uaable  to  find  any 
records  of  the  proceedings  of  the  commissiouers  appointed 
under  the  act  of  1825,  and  they  deemed  a  knowledge  of  these  of 
gnfHciont  importance  to  delay  the  report  uutil  further  searches 

uld  be  made.     Those  searches  have  been  prosecuted  and  have 

ithm  a  few  days  been  partially  successful  The  delay  of  this 
Ighly  important  and  necessary  work  for  so  long  a  time  after  the 
Battlement  of  western  New  York^its  suspension  after  a  commence- 
ment^ and  its  neglect  until  the  last  session  of  the  Legislature, 
mui^t  be  ascribed  to  the  engrossment  of  the  energies  and  resources 
of  the  State  for  the  greater  portion  of  the  time  when  the  financial 
oonilition  of  the  country  would  allow,  in  the  prosecution  of  other 
gmat  works  of  improvement  The  fact .  that  the  lands  to  be 
benefited  belonged  to  a  great  number  of  indi\iduals  and  that  tlje 
State  had  little  or  no  interest  in  them  by  ownership,  has  probably 
beeti  another  cause  of  the  neglect  of  the  subject, 

*'  In  the  year  1825,  under  an  act  of  the  Legislature  of  that  year, 
a  siin^ey  map  and  assessment  of  all  the  lands  embraced  in  the 
Caynga  marshes  and  swamps  on  the  Seneca  river  were  ordered  to 
be  made.  This  waa  accomplished ;  but  the  map  cannot  be  found  in 
tlie  Comptroller's  office,  where  it  was  required  to  be  filed  ;  but 
,he  field  notes  of  the  surveys  and  the  assessment-roll,  a  copy  of 
rtich    accompanies    this   report,   made    by  the  commissionera 

pointed  for  that  purpose^  shows  an  aggregate  of  near  30,000 
es  of  land  appraised  at  an  average  price  of  leas  than  eighty- 
fdur  cants  an  acre.  We  are  informed  that  this  sur%^ey  does  not 
include  large  bodies  of  land  which  will  be  greatly  benefited  by 
the  reduction  of  the  water  of  the  river.  We  have  no  means  of 
testing  the  accuracy  of  this  information,  but  are  induced  to  believe 
it  is  true  to  an  extent  worthy  of  consideration  in  providing  for  a 
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fatoxe  equitable  aBaeesment  to  defraj  the  expeikdes  of  the  imprar^y 
rneni     This  immense  body  of   land  is  in  the   heart  of    the  m 
fertile,  beautiful  and  prosperous  part  of  the  Stale^  and  is  oaj 
of  beiug  made  itself  of  the  most  productive  and  Tyuable  q} 
instead  of   being*  aa  it  now  is,  not  only  utterly  unprofitable  an^ 
totally  useless  to  ita  owners,  but  an  unsightly  Wamiiih  upon 
fairest  portion  o!  our  State,  a  colossal  muaanee,  and  a  sonroe 
continned    and    wide-spreading  peatflence    to  the  surrounding 
countrj\ 

**  The  attempt  to  redeeoi  these  la]id%  made  under  the  law  of  1825, 
proTed  a  failure^  Instead  nf  lowering  the  bed  of  the  rirer  on 
Jack*8  Beefs,  an  attempt  was  made  to  reduce  the  streams  by  a 
across  a  short  but  elevated  nedc  of  land,  requirh^  an  immei 
expenditure  m  exccavation  abore  the  natural  surface  of  the  ri' 
Had  the  money  expended  upon  this  crose-out  in  making  a  minia* 
ture  canal  through  deep-roek  excayatton  b€>en  expended  in 
remoTing  the  reef  itself  and  the  bar  at  Mosquito  point,  the  Oayuga 
marshes  and  awampe  would  long  since  hare  been  what  it  b 
belieTed  they  are  deetiiied  lo  b^  and  proprietors  would  have 
realized  wealth  from  their  ownership  after  reimbursing  the  State 
for  its  expenditures  for  their  improvement  The  elevated  and 
rocky  bottom  at  Jack's  Beefs  and  the  gravelly  bar  at  Moduli 
point  are  the  principal  barriers  that  hold  up  the  waters  of 
river  and  spread  them  over  these  lands.  Not  only  the  beat 
the  most  feasible  plan  of  draining  and  reclaiming  theee  lands  is  fa 
remo^-e  these  barriers^  fiisti  that  at  Jack's  Bee&  and  next  thikt 
Mosquito  point,  to  such  an  extent  as  to  transfer  the 
or  rapids  at  those  points  successively  to  the  next  shoal  water 
above  them.  These  are  not  only  the  first  most  material 
and  important,  but  perfectly  indispensable  operatioi^  aui 
any  work  done  previous  to  the  removal  of  these  two  obstru 
tions  would  be  useless.  The  estimated  cost  of  the  neces- 
sary excavations  at  these  two  points.  Jack's  Beefs  and  Moequito 
point,  according  to  the  report  of  the  engineer,  is  $92,000.  Thi 
once  accomplished,  it  is  believed  that  the  remaining  obstructio] 
being  for  the  most  part  of  very  soft  materials,  under  the  force 
the  current  created  upon  them  by  the  removal  of  the  two  first, 
aided  by  the  ordinary  freshets  of  the  stream,  would  soon  be 
washed  into  the  deep  pools  which  are  found  below  all  these  bars. 
At  all  events  it  would  require  but  little  assistance  from  a  dredg* 
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machine  to  Rtir  up  the  soft  bottom  in  aid  of  a  current  to 
them  effectually.  The  estimated  cost  according  to  the 
report  of  the  engineer,  of  the  whole  work  necessary  to  reclaim 
these  marshes,  is  within  the  sum  of  $150,000^  which  the  under- 

I  signed  believe  is  a  greater  sum  than  will  be  necessary  to  accx)m- 

Iplish  it 

"  The  question  arises,  from  what  sources  and  in  what  manner  shall 
the  necessary  funds  be  obtained  ?  By  the  act  of  1825  it  was  pro* 
Tided  that  an  assessment  roll,  to  which  we  have  heretofore 
referred,  of  all  the  lands  to  be  benefited  by  the  improvement 
lould  be  made  out  at  their  then  value.     The  money  for  the  work 

r-was  to  be  advanced  by  the  State,  and  after  its  completion  it  was 
provided  that  a  new  assessment  of  the  lands  should  be  made  at 

I  their  improved  value,  and  a  tax  levied  upon  them  sufficient  to 

*  reimburse  the  State  the  money  advanced*  The  same  course  may 
be  adopted  now.  The  average  price  of  lands  bordering  upon 
these  marshes  is  not  less  than  thirty  dollars  to  forty  dollars  per  acre. 
The  marshes  when  reclaimed  will  be  far  more  valuable  than  the 
adjacent  lands,  and  amply  sufficient  to  pay  the  necessary  advance 
af  the  State  and  leave  a  large  profit  to  the  owners,  resulting  from 
the  operation*     In  view  of  the  facts  herein  presented,  the  under- 

Ftigned  respectfully  recommend  the  passage  of  a  law  ordering  the 
drainage  of  the  marshes  on  the  Oayuga  lake  and  Seneca  river,* pro- 
viding for  the  reimbursement  of  the  money  to  be  expended  thereon 
by  assessments  on  the  lands  benefited  by  the  improvement 

-  W.  H.  ADAMS, 
**H'Y  FITZHUOH, 
**J.B.  WILLIAMS, 

"  Commisaionera.** 


KEPOKT  OF  CIVIL  ENGINEER 

,  HiZEKUH  C.  Seymoub,  State  Engimer  and  Surveyor: 

Bm. —  I  have  made  a  survey  of  the  Seneca  river  from  Oayuga 
lake  to  Baldwinsville,  with  a  view  of  answering  the  interrogations 
proposed  by  the  commissioners  appointed  by  the  Governor  to 
report  a  plan  for  draining  the  Cayuga  marsheSp  and  also  with  a 
view  to  the  lowering  of  Cayuga  lake, 

I  commenced  my  examinations  on  the  fourteenth  day  of  Auguati 
last.     Benches  were  estublLshed  at  various  places  on  the  shore  of 
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the  river  early  in  September,  with  a  Tiew  to  obeerve  the  rise  and  I 
fall  of  the  water,  and  a  partv  under  the  immediate  direclian  of 
Levi  Williams,  C.  E.,  commenced  lereliDg  on  the  first  day 
of  October,  since  which  time  we  have  been  busily  engaged  in  field 
and  office  work.  The  weather  has  been  nnfavorable  and  it  has 
been,  therefore,  necessary  to  make  great  exertions  t  mpUah 

what  we  have.     Further  surveys  are  necessary  to   i  1.6  the 

quantity  of  marsh  and  swamp  injured  by  the  water  of  the  river. 
I  cannot  learn  that  this  has  ever  been  accurately  done,  but  I  have 
the  quantity  stated  at  from  30>000  to  50,000  acres.  In  making  my 
report  I  have  for  convenience  followed  the  order  of  the  interroga* 
tones  put  by  the  commissioners. 

First  The  highest  water  of  Cayuga  lake  for  twenty  years  past 
was  3.60  feet  above  the  lowest  water  of  this  year,  the  water  being 
lower  this  year  than  it  has  been  for  many  years  previous.  In 
1831|  the  late  James  Geddes,  C*  R,  made  some  examinations  of 
the  outlet  of  Cayuga  lake,  by  order  of  the  canal  commissioners. 
From  his  report  I  made  the  following  extract :  "  When  the  deep 
and  narrow  cut  was  made  across  the  bend  of  the  Seneca  river 
below  Cross  lake  it  was  supposed  that  the  operation  would  bo  to 
drain  the  water  from  the  Cayuga  marshes  very  low  by  midsummer^  I 
but  that  it  would  not  be  taken  off  sufficiently  early  in  the  season, , 
Bestilts  have  been  quite  otherwise.  The  spring  floods  recede 
until  June  or  July.  When  the  water  commences  rising  and  cx)n- 
tinues  on  the  rise  until  the  first  of  October.  Later  or  earlier 
according  to  the  setting  in  of  the  fall  frosts  which  cut  down  the 
luxurious  growth  of  herbage  that  has  risen  in  the  bed  of  the  rixer 
during  the  hot  season  and  obstructed  the  passing  off  of  the  water. 
The  water  in  the  outlet  and  consequently  in  Cayuga  lake,  was 
higher  in  September  and  October  than  in  April,  raised  and  held 
up  by  the  herbage  growing  in  the  bed  of  the  river*  The  vege^ 
tables  springing  up  here  in  warm  weather  are  named  by  the  fish- 
ermen eelgrass,  and  classed  by  the  botanists  among  the  very 
numerous  varieties  of  conferva*.  This  weed  grows  in  shailow 
places  on  muddy  bottoms," 

The  outlet  of  the  Seneca  and  of  the  Crooked  lakes  discharges 
into  the  lower  end  of  Cayuga  lake,  and  sometimes  freshets  from 
these  lakes  are  in  the  summer  season  discharged  into  the  Cayuga 
which,  being  held  up  by  the  grass  that  obstructs  the  outlet, 
causes  very  great  rises  in  the  water.    The  eelgrass  fills  the  river 
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in  shallow  places  through  the  whole  extent  of  the  marshes^  and 
causes  the  water  to  remain  on  them  long  after  it  would  other- 
wise have  passed  off.  The  outlet  of  Cayuga  lake  is  shallow  and 
narrow  at  the  place  where  the  lake  ends  and  the  river  begins, 
having  but  1,815  feet  of  water  way ;  and  as  late  as  the  twenty- 
ninth  day  of  November  last  more  than  a  sixth  part  of  this  shallow 
channel  was  choked  "mih  weeds. 

Second  The  fall  of  the  surface  of  the  water  from  a  point  above 
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Pligis  411,  second  line  from  bottom,  for  ".967  "  read  '•ll.0«7." 
Page  485,  lontli  lino  from  bottom,  for  "  20  x  10  "  read  **  ^  x  13.** 
Sanu*  page.  elovcDtb  liut^  from  bottom,  for  **  40x12  "  read  **GOi  12." 
Page5U,twolfth  line  froiiibottoni.  for  "(^S4i7,4ia.50j*'rea(r*tlll7. 110.50).  *• 
pAgi?  W»  flfteentb  line  from  top,  after  the  word  *'  of/'  Insert  **  rainfall ;/' 


Head  of  reef  at  Howland's  bridge  .  •  i 
Foot  of  reef  at  Howland's  bridge  . . 

Head  of  MoBqnito  Point  reef 

Foot  of  Moftquito  Fomt  reef 

Wee  deport  bridge 

Skaneatelee  creek 

West  aide  of  Cross  lake 

Head  of  Jack's  reef,  canal 

Foot  of  Drake's  mill-race. ., 

Jack's  Reef  bridge * . . 

Foot  of  reef 

Ij0Tel  of  BaldwinBville  pond 
Water  at  top  of  dam  .*..... 
Top  of  dam  as  fixed  by  monument.  . 
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74,100 

4,338 

75.700 

4.416 

82.200 

4.494 

86,400 

4.989 

111,000 

6.448 

126.000 

6.747 

139,800 

5.84S 

169.600 

6.890 

l(i7.400 

5.989 

170,100 

6.810 

178,200 

11.139 

180,600 

11,489 

222 . 150 

.967 

ia.642 
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The  resnlte  differ  at  some  pointa  from  what  had  beeit  iBporic4| 
■A  the  &D  by  persons  who  had  previotislT  made  eicamiiiBtioQ  of 
Ihk  rirer,  bat  there  is  nothing  that  cannot  be  accotinted  for  and 
feeoodled  when  the  laws  that  regalaia  this  stream  are  understood. 
The  fan  at  the  Tanons  pointe  mentioned  will  vary  with  eveiyj 
ehanj^  in  the  quantity  of  water  miming  in  the  rirer,  and  as  the 
weeds  obetrnct  the  flow  of  the  water.  Oar  levels  commenced  on 
the  first  day  of  October,  the  weeds  baring  dammed  up  the  water] 
in  the  lake  and  in  the  marshea  The  rirer  was  low  becauee  the 
supply  was  cut  off  When  the  weeds  were  killed  by  the  frosta  the 
lake  fell  so  that  on  the  sixth  day  of  November  it  was  L09  feet 
lower  than  when  we  commenced.  In  the  spring  freshets  the 
water  rises  at  Mosqnito  point  as  Ugh  as  5.14  feet  above  the  water 
when  we  took  its  height  If  Cayuga  lake  should  be  at  the  same 
lime  at  its  highest  mark,  there  would  be  but  2.23  feet  fall  from 
the  lake  to  Mosquito  point. 

Third,  The  channel  of  Seneca  river  varies  in  width  from  300  to 
3,100  feei  Its  width  at  the  point  where  the  Cayuga  lake  ends, 
was,  on  the  twenty-ninth  day  of  November,  580  feet,  and  of  an 
average  depth  at  that  place  of  3.13  feet  At  the  place  where  the 
Jack's  Beef  bridge  crosses  the  river,  it  is  but  300  feet  wide^  the 
shores  being  from  8  to  12  feet  higher  than  the  earface*of  the 
water,  consisting  of  slate  and  gravel  At  Weedsport  bridge  the 
river  is  but  300  feet  wide,  the  shores  being  low.  At  Mosquito 
point  the  river  was,  on  the  eleventh  of  November,  but  400  feet 
wide,  and  of  an  average  depth  of  3  feet,  the  shores  being  from  4 
to  12  feet  above  the  water,  and  the  bottom  and  sides  made  of  hard 
gravel.  Mosquito  point  was  but  recently  the  lower  end  of  Cayuga 
lake,  and  now,  as  often  as  the  water  is  very  high,  it  becomes 
so.  At  this  place  the  hard  land  approaches  the  river  on  both 
sides,  and  the  evidences  that  the  river  has  worn  its  way  down  into 
the  gravel  some  feet,  are  too  strong  to  be  resisted.  There  are  no 
places  in  the  river  so  narrow  as  to  make  it  necessary  to  widen  the 
channel  for  the  purpose  of  draining  the  marshes. 

FcuriL  As  to  the  depth  of  the  channel :  Soundings  have  been 
taken  in  the  river  with  great  care  at  known  distances  apart  from 
the  east  end  of  the  water  way  through  the  Bochester  and  Syracuse 
railroad  embankment  across  the  lower  end  of  the  lake  to  thej 
deep  water  below  Jack's  reefs,  so  as  to  give  the  requisite  data  to 
(fileulate  the  amount  and  character  of  the  earth  that  it  might  be 
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Bssary  to  move  to  drain  the  marshes*  Below  Jack's  leei  the 
indbgs  have  been  taken  opposite  stakes  on  shore,  bat  not 
from  a  line  stretched  on  the  water*  The  profile  that  is  sub- 
mitted with  this  report  will  exhibit  the  top  and  bottom  of  the 
water  as  it  was  in  October,  and  it  ia  not  necessary  here  to  give  the 
soanding.  The  first  shallow  place  is  at  the  point  where  the  lake 
ends,  which  is  distant  in  a  direct  line  from  the  place  of  beginning 
IJ  mile  and  500  feet  The  water  was  here  but  4  feet  deep  in  the 
deepest  place,  the  surface  falling  i  of  a  foot.  The  bottom  ia  made 
of  sand  and  mud  and,  as  has  been  remarked,  the  channel  is  much 
choked  by  weeds.  This  shoal  is  about  1,500  feet  long*  The  next 
shallow  is  2  miles  from  the  place  of  beginning,  and  the  water  was 
but  3.60  feet  deep.  The  bottom  is  mud  and  the  shoal  is  but  about 
800  feet  long.  The  fall  in  the  surface  of  the  water  at  this  place  is 
too  little  to  be  noticed.  The  third  shoal  is  known  as  the  Free 
Bridge  reef,  being  3  miles  from  the  place  of  beginnings  and  ia 
about  3,000  feet  long.  The  fall  of  the  surface  of  the  water  here  is 
about  0.86  foot  The  bottom  is  hard,  consisting  of  coarse  ^areL 
The  water  averages  about  4  feet  deep  in  the  channeL  At  the 
lower  end  of  this  shoal  thdre  is  an  island  and  the  west  channel^ 
though  only  about  100  feet  wide,  is  generally  8  to  9  feet  deep, 
except  where  it  joins  the  east  and  main  channel  where  the 
depth  is  only  4  feet.  At  the  head  of  Kipp's  island,  which  is 
nearly  6  miles  from  the  place  of  beginning,  there  ia  a  bar  on  which 
the  water  was  only  3.^  feet  deep.  This  shoal  is  about  1,700  feet 
long  and  is  made  of  sand  and  mud. 

Eipp's  island  is  3^  miles  long  and  is  crossed  by  the  Erie  canal 
at  Montezuma,  which  is  about  6}  miles  from  the  plac^  of  begin^ 
ning.  The  west  branch  of  the  river  is  deep,  averaging  about  16  feet 
through.  In  one  place  it  is  for  about  100  feet  in  length  only  7 
feet  deep.  This  bar  is  below  the  canal  and  is  said  to  have  been 
formed  by  the  sinking  of  a  raft  at  that  place  many  years  ago.  A 
little  below  the  upper  end  of  Kipp's  island  a  stream  that  is 
marked  on  the  large  maps  of  the  State  as  Clyde  river  joins  the 
Seneca.  This  river  is  formed  by  the  outlet  of  Canandaigua  lake 
and  Mud  creek,  and  is  a  very  considerable  stream,  much  more 
affected  by  freshets  than  is  the  Seneca  river  above  its  mouth. 
This  river  very  often  rises  so  high  that  when  it  meets  the  west 
branch  of  the  Seneca,  H  divides  its  waters,  and  semling  part  of 
them  south,  filk  up  the  Cayuga  lake  as  well  as  the  marshes.     The 
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west  channel  of  the  Seneca  at  Kipp's  iaUml  b  geueraUj  called  bj 
the  inhabitants  the  Canandai^a  river.  In  cooatraeting  the 
enlargeil  Erie  canal  it  haa  been  decided  lo  fin  up  ilua  ireat  lirmncli 
where  the  canal  erasaes  it  and  cat  a  canal  aeroas  the  iaiaod  to 
the  eaat  branch  for  the  discharge  of  the  Olyde  riTer  into  the  canal 
to  cross  the  marahea  high  enough  to  paaa  the  rirer  under  it  Bjr 
this  plan  the  whole  water  mnst  go  down  tha  eaal  chanut*!  from 
a  point  aboye  the  canal  unleae  il  is  aenl  again  across  the  Mtaod, 
which  can  be  easily  done  by  widening  and  deepening  the  old  canaL 
Nine  miles  from  the  point  of  beginning  conunences  Bluff  point 
shoal,  which,  including  Campbell  a  island  ahoal,  is  abont  3^  miles 
long,  the  water  in  many  places  being  not  more  than  3  feet  in 
depth.  Above  BlafiF  point  the  river  and  bar  are  3,100  feet  wide 
across  which  the  direct  road  from  Bochester  to  Syracuse  is  now  in 
course  of  construction-  The  bottom  hero  is  soft  mud  yery  easily 
moved  by  the  cl>  ^  machine  that  has  beennaedfor excavattng 
the  foundaiioQ  i  railroad   bridge.    The  fall  in  the  aboel 

(induding  what  is  called  Campbeirs  island  reef}  is  1  foot 9  inche& 
M  i<t  of  this  long  shoal  was  covered  with  eel  grass,  thickly,  so 
tliiit,  but  for  the  great  width  of  the  river  the  flow  of  the  water 
would  haye  been  nearly  stoppecL  Abont  13*  miles  from  the  place 
of  beginning  is  Howland*8  island  bridge  at  which  there  is  a  shoal 
Abont  300  feet  long,  the  shallowest  water  being  only  about  5.^  feet 
<leep»  but  20  feet  deep  above  and  below.  Fifteen  miles  from  the 
place  of  beginning  is  Duval  point  Just  above  which  there  is  a 
shoal  about  1,000  feet  long  on  which  the  wat^r  is  8.60  feet  deep. 
At  Duval  point  is  a  shoal  about  300  feet  long  on  which  the  water 
is  9  feet  deep.  Mosquito  point  is  from  the  place  of  beginning  15| 
miles,  where  the  water  was  but  3^  feet  deep  as  above  stated.  Here 
is  what  was  but  recently  the  lower  end  of  the  lake.  The  channel 
is  not  only  shallow  but  narrow,  being  only  400  feet  wide.  Nothing 
can  be  effectually  done  towards  reclaiming  the  marshes  without 
cutting  away  this  barrier  so  as  to  give  a  free  outlet  to  the  water. 
The  length  of  this  reef  is  2,000  feet,  with  deep  water  above  and 
below.  The  fall  in  the  surface  was  0.49  feet  About  1  mile 
lower  down  stream  is  a  bar  on  which  there  is  a  bridge ;  the  length 
of  the  bar  is  about  300  feet,  and  the  depth  of  water  is  7 J  feet 
About  19  miles  from  the  place  of  beginning  is  Hickory  island 
n*{  where  the  water  in  one  place  was  only  3  feet  in  depth,  the 
]    r  ^^hijT  jibout  800  feet  long  and  of  soft  mud.     The  fall  at  this 
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is  0.46  feet  At  Weedsport  briJge  there  is  a  short  bar  on 
the  water  was  5i  feet  deep.  The  mud  is  very  soft  as  was 
lowB  by  the  action  of  a  dredgiug  machine  at  work  there  thia 
son.  The  fall  is  about  IJ  iucUea  A.bont  a  mile  above  Bonta 
ridge,  and  21^  miles  from  the  place  of  beginning  i^  a  small  bar 
which  water  was  7  feet  deep,  Bonta  bridge  reef  has  6  feet 
nr  at  its  shallowest  place,  and  is  about  500  feet  long.  Th^re 
>ut  0,30  feet  fall  at  this  place;  the  bottom  soft.  Juat  below 
be  mouth  of  Hkaneateles  creek  there  is  a  short  bar  on  which  the 
water  wiis  7  feet  deep,  Thia  was  the  last  bar  found  above  Jack^s 
Tppfs  where  the  water  was  lesa  than  10  feet  depth.  In  one  place 
UK>ir  the  float-bridge  the  water  was  43  feet  deep. 

The  State^  many  years  ago,  caused  a   canal  to  be  cut  across  a 

bend  in  the  river  below  Cross  lake,  connecting  the  pond  made  by 

be  Baldwinsville  dam  with  the  waters  of  the  river  when  they 

rere  on  a  level  with  Cross  lake,  and  where  the  water  was  20  feet 

aep,  and  not  less  than  that  in  the  shallowest  place  V)etvveen  that 

^int  and  the  lake.     Iti  the  part  of  the  river  thus  cut  off  is  Jack*» 

reefs.     The  water  falls  in  this  canal  Cj  feet     This  canal  ia  4,200 

feet  long,  and  is  at  the  surface  of  tie  water  of  an  average  width 

of  about  40  feet,  and  is  of  an  average  depth  of  about  23  feet,  and 

was  cut  through  a  soft  rock   known  as  green  shale.     The  water 

varies  in  depth  from  8.80  to  2.5  feet.     About  midway  of  the  length 

jf  the  canal,  the  bottom  is  0.2  feet  higher  than  the  surface  of  the 

rater  in  the  pond  below  the  reefs.     It  is  apparent  that  though  the 

rater  runs  very  rapidly  through  the  lower  half  of  the  canal  that 

^ut  a  very  small  part  of  the  water  of  this  great  river  can  go  through 

It  appears  strange  that  the  planners  of  this  caual  did  not 

lig  it  deeper  and  make  its  bottom  more  level*     For  500  feet  of 

lie  upper  end  the  water  is  more   than  8  feet  deep.    In  high 

rater   large   quantities  will  of  course  go  through,  but  in  low 

rater  very  little.     The  shale  that  was  taken  from  the  ont  was 

leposited  by  cranes  in  large  mounds  on  both  aides,  and  to  widen 

would  require  the  removal  of  this  earth  on  one  side,  that  is  to 

ay,  one-half  the  contents  of  the  canal  must  be   moved  out  of  the 

raj  before  the  natural  surface  of  the  earth  would  be  reached* 

This  canal  can  be  and  should  be  deepened,  but  the  cost  of  widen- 

Bg  it  would  be  too  great  to  justify  its  being  done.     It  should  be 

leepened  so  that  the  bottom  would  be  6  feet  below  the  top  of  the 

iter  in  the  pond  below  the  reefs,  and  rising  only  1  foot  in  the 
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lei]gtb  of  the  canal  Caloolatioiis  have  been  made  from  carefal 
measuremeut  to  determine  the  qnautUy  of  material  that  it  would 
be  necessary  to  move  to  bo  deepen  this  canals  leaving  the  bottom 
20  feet  wide,  and  it  has  been  found  to  be  15,644  cubic  yard», 
which  I  estimate  to  be  worth  60  cents  a  yard,  including  the  cost 
of  dams  across  the  ends  of  the  canal  and  pumping.  This  would 
amount  to  19,386.  Such  an  improvement  of  the  canal  would,  the 
river  remaining  at  its  present  height^  enable  more  water  to  pass 
than  has  at  any  time  run  in  the  river  since  the  month  of  August 
last  Having  thus  deepened  the  artificial  channel,  a  dam  can  be 
made  across  the  bed  of  the  river  above  the  reefs  and  below  the 
upper  end  of  the  canal,  and  thus  the  whole  bed  of  the  river  maj 
be  freed  from  water,  except  the  small  part  of  it  that  will  require  to 
be  excavated  below  the  level  of  the  lower  pond*  To  free  this  part 
of  the  river  bed  from  water,  a  dam  must  be  made  across  it  just 
above  the  lower  end  of  the  canal,  and  the  water  pumped  out.  I 
propose  then  to  make  a  cut  in  the  bed  of  the  river  100  feet  wide 
on  the  bottom,  and  beginning  6  feet  below  the  surface  of  the 
lower  pond,  carrying  it  up  to  the  deep  water  above  the  reefs,  with 
1  foot  rise  ;  the  dams  being  then  taken  away  the  water  will  run 
through  both  these  outs  upon  the  bottom  that  will  be  at  their 
ends  on  like  levels.  The  reduction  that  would  then  take  place  in 
the  surface  of  the  water  above  the  reefs,  would  of  course,  depend 
upon  the  quantity  of  water  that  may  run  in  the  river  any  given 
time. 

Until  after  the  frosts  had  in  part  destroyed  the  weeds  in  the 
river,  it  was  not  practicable  to  gauge  the  stream  with  accuracr^. 
On  the  twelfth  of  November  it  was  found  at  Mosquito  point,  that 
there  were  1,397  cubic  feet  running  a  second.  The  water  was  then 
lower  than  it  had  been  for  many  years ;  and  calculations  were 
made  of  the  quantity  that  flowed  in  the  middle  of  August,  as  indi- 
cated by  the  marks  then  made  for  the  surface,  and  it  was  found  to 
be  1»947  feet,  without  deducting  anything  for  the  weeds,  that  at 
that  time  somewhat  obstructed  the  flow  of  water.  My  calcula- 
tions are  based  on  carrying  2,000  feet  a  second,  4  feet  below  the 
surface,  as  it  was  on  the  first  of  October  last  The  earth  taken 
from  the  bed  of  the  river  should  be  carried  beyond  the  present 
channel  so  as  to  be  out  of  the  way  of  the  freshets  that  might  raise 
the  water  up  to  the  present  bottom.  To  make  this  cut  in  the  bed 
of  the  river,  it  will   be   necessary  to  move  54,743  cubic  yards  of 
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mod  ami  gravaL  Tliia  I  estimate  to  be  worth  15  cents  a  yard. 
Under  this  earth  lies  the  green  8hale»  of  which  there  mast  be 
taken  out  165,106  cubic  yards,  which  I  estimate  at  30  cents  a  yard. 
Tho  cost  of  coffer  dams  and  pumping  may  be  put  at  $5,000,  and 
ythe  total  cost  of  lowering  Jack^s  reefs,  as  I  propose,  will  be 
►72,1*29.  An  estimate  has  been  made  for  widening  the  present 
ditch  86  as  to  carry  the  same  amount  of  water  as  I  have  above 
proposed,  and  it  is  fonnd  that  it  will  be  necessary  to  remove 
381,888  cubic  yards,  which  in  view  of  the  depth  of  cutting  should 
be  put  at  40  cents,  and  would  cost  $152,755.  In  one  case  it  is 
oecessary  to  remove  earth  to  the  average  depth  of  18  feet  above 
top  water-mark ;  while  in  the  other  the  excavation  would  be  com- 
menced 3  feet  below  the  sui'face  of  the  water ;  and  the  quarter 
length  of  the  cut  in  the  river  10,800  feet,  would  not  equal  in  cost 
one-half  of  the  shorter  but  deep  cut 

This  plan,  except  in  fi'eshets,  would  reduce  the  surface  of  Cross 
ie  4  feet,  and  no  more  excavation  would  be  reqtured  below  the 
^r  at  the  Bkaneateles  to  cut  a  cLannel  at  Skaueateles  bar  200 
set  wide,  and  bo  deep  that  there  will  be  4  feet  of  water  in  it  after 
lie  river  is  reduced  4  feet,  or,  in  otber  words,  8  feet  deep^  as  the 
rater  was  then  measured  would  require  740  cubic  yards,  which, 
it  10  cents,  would  amount  to  $74  At  Bonta*s  bridge  a  like  cut 
would  be  required,  2,222  yards,  at  10  cents,  would  amount  to  $222. 
At  the  bar  above  the  bridge  a  like  cut  would  be  required,  3,700 
irards,  which,  at  same  price,  would  amount  to  $370.  The  bar  at 
Teedsport  bridge  for  a  like  cut  would  require  2,220,  at  10  cents 
would  amount  to  $222.  At  Hickory  island  a  like  cut  would 
squire  38,516  yards,  at  10  cents  would  amount  to  $3,851,  These 
loals  are  of  such  material  that  it  is  quite  probable  that  by  the 
aid  of  the  current  that  would  be  given  by  having  4  feet  additional 
^11,  a  large  proportion  would  go  away  with  the  water  if  merely 
^ned  up  by  a  dredging  machine.  The  mud  taken  up  at 
^eedsport  bridge  this  fall  by  the  dredging  machine  was  so  soft  and 
saturated  with  water  that  it  appeared  hardly  possible  for  it  to 
imain  under  the  action  of  such  a  current  as  would  be  felt 
bere  when  the  water  below  the  bar  was  reduced  4  feet  Nothing 
i^ould  be  required  to  be  done  at  the  bridge  about  a  mile  below 
losquito  point  The  bar  at  Mosquito  point  is,  as  has  been  said, 
hard  gravel,  but  it  is  believed  that  it  can  be  moved  by  an  under- water 
excavator,  some  work  having  been  done  there  by  such  a  machine 
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nmnj  years  a^o.  I  propose  to  cut  ibis  bar  down  6 J  feet  mt  ita 
highest  point,  and  thereby  make  a  bottom  10  feet  beloir  the  butM 
face  of  the  water,  as  it  wns  when  measored  in  October.  Tbial 
cut  to  be  2()0  feet  wide  and  2,000  feet  long  on  tbe  bottomj 
reqairin<^  66,889  yards  to  bo  taken  oot,  which  I  estimate  at  3d 
centa  a  yard,  amoTinting  to  tbe  sum  of  f!20,066«  Thus  I  estnnalsl 
tbe  total  cost  o!  redncing  tbe  water  4  feet  at  Mos^inito  point  aM 
$96,933.  The  reason  why  I  propose  to  cut  so  deep  at  Mosqtutn 
point  is  that  the  natnral  bed  of  the  riTer  is  sn  harrow  that  the  highl 
water  is  here  retained  more  than  at  any  other  ]K>int  on  the  riTerJ 
and  unless  free  vent  is  given  to  it,  reclaiming  the  marshes  will  bel 
ont  of  the  question*  If  the  plan  I  propose  should  be  adopte^ 
the  freshets  that  now  cover  the  marshes  wonid  pass  off  rapidlyj 
and  would  never  ri^e  so  high  by  2  or  3  feet  as  heretofore.  At! 
Howland*3  island  bridge  it  would  be  neoessary  to  excavate  3^500 
yards,  whioh,  being  more  compact  than  the  mnd  bar,  I  put  at  13l 
cents  a  yard,  which  amounts  to  $420.  Campbell's  island  and! 
Bluff  point  shoals  are  together  about  3.|  miles  long.  The  propen 
way  of  moving  this  mad  is  to  reduce  the  water  below  as  pro- 
posed, and  by  the  aid  of  a  steam  dredging  machine  l©t  the  water, 
carry  it  into  the  deep  holes  that  abound  in  the  river.  It  is  TSr^ 
difficult  to  gay  what  it  will  cost  to  move  this  mud  by  tbe  yard  J 
having  the  assistance  of  the  current ;  but  without  its  aid  it  woulifl 
probably  cost  15  cents,  as  indicated  by  the  work  done  in  exca-J 
rating  for  the  railroad  bridge.  But  experienced  men,  with  whoml 
I  have  advised  on  this  point,  think  as  I  do,  that  adding  4-feet  falll 
to  the  IJ  now  in  the  shoal  that  little  more  will  be  required  than 
to  keep  a  dredging  machine  working  out  the  channel  to  float  away 
the  soft  mud.  But  to  be  on  tbe  safe  side,  I  will  call  it  10  cents.  I 
(Note  from  Rees'  Cyclopedia,  article  Water.  It  appears  from^ 
observation  that  a  velocity  of  3  inches  a  second  at  the  bottom 
will  Just  begin  to  work  on  fine  clay  fit  for  pottery,  and  however 
firm  and  compact  it  may  be,  it  will  tear  it  up.  Yet  no  beds  arol 
more  stable  than  clay  when  the  velocities  do  not  exceed  this,  for  J 
the  water  soon  tales  away  the  impalpable  particles  of  the  super*] 
ficial  clay,  leaving  the  particles  of  sand  sticking  by  their  lower  half 
in  the  rest  of  the  clay  which  they  now  protect,  making  a  very  per-- 
manent  bottom  if  the  stream  does  not  bring  down  gravel  or  coarseJ 
sand  which  will  rub  off  this  very  thin  crust  and  allow  another! 
layer  to  be  worn  off,     A  velocity  of  6  inches  a  second  will  lift" 
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fine  sand  ;  8  inches  will  liffc  sand  as  coarse  as  linseed ;  12  inches 
will  sweep  alonp^  fine  gravel ;  24  inches  will  roll  along  pebbles  an 
inch  in  diameter ;  and  it  requires  3  feet  a  second  at  the  bottom 
to  sw^ep  along  shivered  angular  stones  of  the  size  of  an  egg.) 

A  cut  of  210  feet  average  width  would  require  408,527  cubic 
yards,  which  at  ten  cents  would  cost  $40,852,  which  makes 
|138,20C  to  the  lower  end  of  Kipp's  island ;  and  in  this  calcula- 
tion, for  the  purpose  of  securing  suflBcient  velocity  of  the  water 
to  prevent  the  cut  filling  up  with  mud  I  propose  to  lose  one  foot 
fall  above  Mosquito  point  and  reduce  the  water  at  Kipp*s  island 
only  3  feet. 

If  no  account  is  made  for  increased  expense  in  deepening  the 
channel  in  consequence  of  the  enlargement  of  the  Erie  canal,  no 
work  will  be  required  on  the  west  side  of  Kipp's  island  unless  it 
may  be  necessary  at  the  short  bar  heretofore  mentioned  as  having 
been  caused  by  the  sinking  of  a  raft,  but  it  is  not  probable  that 
anything  more  would  be  required  at  that  place  than  to  allow  the 
increased  current  to  act.  The  Canandaigua  would  in  this  way  be 
lowered  3  feet  and  all  the  wet  lands  on  its  borders  would  be 
made  dry  for  many  miles.  At  the  upper  end  of  Kipp's  island 
there  is  a  bar  that  should  be  cut  down  3  feet  and  200  feet 
wide.  This  would  require  the  moving  of  64,814  yards,  which  at 
ten  cents  would  amount  to  §6,481.  Next  above  is  the  Free  bridge 
reef  which,  as  has  been  said,  is  made  of  gravel.  If  this  reef  and 
two  slight  bars  above  were  cut  down  and  also  as  has  been  proposed 
at  all  points  below,  it  would  have  the  effect  of  lowering  Cayuga 
lake  from  2  to  3  feet.  If  the  hard  material  of  Free  bridge 
reef  were  taken  away  it  is  probable  that  the  two  bars  above  would 
be  carried  away  by  the  water.  It  is  my  opinion  that  nothing 
should  be  done  at  this  place  until  after  the  deepening  below  has 
been  done  and  its  effect  upon  Cayuga  lake  determined.  It  is 
probable  that  without  moving  anything  from  the  bed  of  the  river 
at  Free  bridge  the  lake  would  fall  1  foot.  The  freshets  thjit 
have  heretofore  affected  it  would  run  off  down  the  river  and  the 
sarface  of  the  lake  would  be  of  a  much  more  uuiform  height.  I 
have  stated  my  plan  in  detail,  and  the  whole  cost  I  estimate  at 
1144,687.  If  this  plan  should  be  adopted  tlio  groat  object  of 
making  these  pestilential  marshes  productive*  and  healthy  would 
be  accomplished.  Any  plan  that  proposes  less  than  this  appears 
to  me  to  be  useless. 
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Fifth.    I  baTQ  been  reqaeeled  by  Ibe  commisaioQerB  ibrough 
700  to  state  as  f ar  a3  practicable  to  do  so  by  the  best  means  m  my 
power  without  waiting  for  the  rise  of  the  waters,  the  dtffez 
iQ  the  amoont  of  water  passing  the  Seneca  rirer  at  Moeqiiito  poinl 
and  at  Baldwinsrille  in  high  and  low  water  and  the  amonni  of 
water  commoDly  runniog  to  waste  during  the  autumn  months,  thai 
winter  months  and  the  spring  montha     I  have  already  stated  that' 
in  November  there  were  1,397  cubic  feet  passiog  Mos^juito  point 
a  second,  and  that  my  calculations  suppose  2,000  cubic  feet  a  sec^i 
ond  at  the  usual  summer  flow  at  Jack's  reef  after  the  freshets  of 
spring  have  subsided.     From  the  high-water  marks  at  Mosquito^ 
point  and  Jack^s  reefs,  caleulattons  were  made  which  gave  9,156 
cubic  feet  a  second,  as  the  greatest  quantity  of  water  that  passed^ 
the  place  first  mentioned  in  freshets.     Calculations  were  made 
bated  upon    the   number  of   square   miles    that   were   drained 
by  this  river  and  from   the   rain  gauges    kept  at  the  acade- 
mies  on   and    near    this    territory  of    the    quantity    of    water] 
that    falls    in  a  year,    and    having    made    such    allowance 
appeared  proper  for  the  evaporation,  the  average  flow  per  aeconij 
for  tlie  whole  year  at  Jack's  reefs  is  2,661  cubic  feet  a  second.  1 
None  of  this  water  can  be  said  to  run  to   waste,  except  the  1 
spring  freshets.     The  character  of  the  country  drained  by  thisj 
river  is  such  that  there  can  be  no  very  high  or  very  low  water«] 
and  the  flow  is  more  uniform  than  in  any  river,  with  the  exceptioaj 
of  the  St  Lawrence,  with  which  I  am  acquainted*     Over  ten 
cent  of  the  surface  drained,  is  made  up  of  the  Crooked,  Seneca, ' 
Canandaigua,  Cayuga,  Owasco,  Skaneateles  and  Cross  lakes,  and 
of  water  surface  in  the  marshes,  all  acting  as  reservoirs  and  regu- 
lators of  the  flowing  of  the  river.     The  water  in  these  lakes  is 
very  pure,  and  their  chorea  are  generally  high  and  healthy,  and  a 
the  marshes  are  surrounded  by  the  most  fertile  agricultural  country  J 
in  the  State,  but  in  these  marshes  the  water  is  contaminated  and  ( 
becomes  so  saturated  with  pestilence  as  to  have  conferred  a  very 
unenviable  reputation  for  fevers  along  the  course  of  the  river;  not 
only  is  this  true  of  the  immediate  borders  of  this  stream,  but  for 
many  miles  the  air  is  injuriously  aflected*     These  marshes  have 
been  deposited  by  running  water,  until,  by  their  rise  and  the 
receding  of  the  water,  their  surface  has  been  exposed  to  the  air, 
when  there  commenced  a  most  luxuriant  vegetation,  which,  dying 
T  7  autumn,  elevates  the  soil  upon  which  it  grows.     The  bottom  , 
\\\(\  river  ifl  ft  mass  of  broken  and  decaying  shells,  from  parti- 
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dee  too  small  to  bo  seen  by  the  naked  eye,  to  some  inches  in 
lenji^th.  These  fragments  are  bedded  in  a  mnd  that  may  be  said 
to  be  fluid  so  soft  that  a  pole  can  be  forced  into  it»  by  the  power 
of  a  single  man^  many  feet  deep. 

SuTtL  I  am  requested  to  estimate  the  quantity,  character  and 

cost  of  the  excavation  necessary  to  reduce  the  surface  of  the  river, 

in  low  water,  1  foot,  2  feet,  3  feet,  4  feet,  5  feet  and  6  feet     To 

determine  these  questions  with  anything  like  accuracy,  would 

involve  a  vast  amount  of  measuring  and  calculating,  for  which 

sufficient  time  has  not  been  given ;  but  perhaps  enough  has  been 

done  to  meet  the  objects  that  the  commissioners  had  in  view.     To 

[reduce  the  surface,  in  low  water,  1  foot,  it  would  be  necessary  to 

'move  20,222  yards  at  Mosquito  point,  which,  at  thirty  cents  a  yard, 

would  be  $6,066;  take  from  Blufi"  point  shoal  lll,41*i  yards,  at  10 

I  cents,  would  cost  $11,161 ;    at  Hickory  island  2,222  yards  should 

be  moved,  which,  at  10  cents,  gives  $222;  in  all,  $17,440, 

To  reduce  the  surface,  at  low  water,  2  feet :  At  Mosquito  point 
excavate  35,777  yards  at  30  cents,  gives  $10,733 ;  at  Bluflf  point 
and  Hickory  island,  264,487  yards  at  10  cents,  amounts  to  $26,448 ; 
at  Jack's  reefs  it  would  probably  be  sufficient  to  cut  down  the 
bottom  of  the  canal  as  proposed,  this  would  cost  $9,380 ;  in  all, 
$46,657*  These  calculations  are  made  to  answer  the  interrogations 
of  the  commissioners,  and  are  for  low  water  only,  and  to  carry 
1,400  cubic  feet  of  water  per  second ;  in  high  water  such  excava- 
tions would  produce  but  little  effect  The  questions  in  relation 
to  3  and  4  feet  of  water,  have  probably  been  sufficiently  answered* 
To  reduce  the  water  at  Montezuma  5  or  6  feefe,  would  involve  the 
loss  of  most  of  the  declivity  in  the  stream,  as  Montezuma  is  but 
85  feet  above  the  water  on  the  Baldwinsville  pond,  and  if  5  feet 
be  deducted,  it  leaves  only  3^  feet  fall  to  be  distributed  over  the 
whole  distance,  giving  about  0.14  feet  to  the  mile.  To  reduce  the 
face  6  feet,  would  leave  only  about  0.1  foot  per  mile  falL  Cuts 
wide  enough  and  deep  enough  to  carry  even  the  least  water  of 
summer  down  so  slight  a  declivity,  would  cost  very  large  sums,  as 
comparatively  little  mud  could  be  calculated  upon  as  moving 
under  the  action  of  the  water.  The  surface  of  the  water  could 
not  probably  be  kept  at  these  depths  if  once  lowered  to  them,  as 
in  a  current  so  slow  the  channel  would  fill  up. 
,  ifevenih.  As  to  the  effect  of  reducing  the  water  in  the  river 
i  upon  the  navigable  waters  connected  therewith,  The  Erie  canal 
[  aow  eroeaes  the  river  in  its  waters  but  the  enlarged  canal  is  in 
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iJl#  ocmraa  of  coDStruction,  and  the  aquedact  wliicb  is  to 
tliA  i^hdaI  onr  tlie  river  will  soon  be  finished.    The  Befi 
i*  lacked  dawn  into  the  river  on  both  sides,  but  vnQ  profasbif  bi 
MrrJail  «j?tT  it  in  preference  to  rebuilding  the  preaenl  dil^f 
WWHlnn  loolcM,    The  Oayuga  lake  canal  is  locked  into  Ibe  Iftka  i 
O^yu^a  liriil^o.     The  preaont  lock  is  old,  of  wood,  and  mxMmom 
Ift  -  '      '*    ritiil  if  the  hike  i»  lowered  it  will  be  neoessaiyto  pUcie^ 
U»*  4 ion  to  Huit  the  change.     Cayuga  lake  is  aballowai  ils_ 

Miirth  niMli  and  the  wharves  at  Cajnga  bridge  and  all  the  wmv 
Ih'  HH   far  an  Spriiif^poit  have  but  enough  water  to 

loi  iM.  but  theno  wharvea  can  be  extended  into  deep 

Willi  littli^  dohI  i^&eept  at  8pringport ;  there  any  considerable  redQ<>* 
li^ifi  *it  thd  hilit^'N  mirfaco  would  make  it  necessary  to  dredge  otit 
ihn  harliof,  Th<i  tow  hiudR  at  the  head  of  tbelake  would  ha  modi 
f«iMMtrtl4iti  by  a  indurtiiiu  of  even  1  foot.  The  whole  lake  titam 
WuiiU\  b«^  liiiproviMl  by  ho  deepening  the  river  as  to  cause  freabeta 
III  ||o  at  otifMi  drtwti  it,  HMtl  thus  keep  them  from  raising  the  lake. 
Kavlrif^  art  fur  ai4  I  rouUl  answered  the  iuterrogatorieft  pat  lo^ 
Ifin  by  thri  oommiHnirmerN  through  you,  and  having  erpiresied  »i 
tmn  vlnwrt  Hw  to  the  prn[u^r  plan  to  be  adopted  it  only  remains 
111**  to  aihl  Lhat  I  ht>rttvvith  traiiKmit  to  you  a  mapof  therivarl 
lti*»  Oaynga  lakn  (o  IJaklwiuHville  made  from  actual  survay- 
Im  thit  flr«t  Nurvey  ever  made  of  the  river  from  the  lower  end 
llowland'H  iHlaml  to  Jack  a  reefs  go  far  as  I  can  learn. 
iiMiaMiiremMntH  of  the  Hurfaco  of  the  wat^r  were  made  with  a  lio^ 
1,0W)  feet  long,  having  buoyn  on  it  to  keep  it  on  the  top  of 
waf'««r  and  to  nmrk  tllHtancoH.  Thit*  was  drawn  on  the  water 
one  boat  while  anothc^r  wa»at  the  other  end  to  hold  the  lino 
lo  H  atake,  while  a  third  boat  took  the  soundings  and  the  oonrseftl 
iA  '  r.     Id  order  to  uae  the  compasa  it  was  neceesaiy  to 

ffui.  -  , -hriuto  the  mud  and  use  an  arm  marie  for  the  pnr 
lhat  moved  up  or  dawn   the  pole   to  the   proper   place,  and  wa 
thi'ii  Wf^«lg4*d  fant     These  water  measurements  were  after 
rhiM^kiul  lit  various  pointR  upon  monuments  set  up  by  a  snrwy 
who  run  a  line  upon  the  bind.     This  mode  of  taking  the 
af  the  river  was  necessary,  as  it  is  only  at  points  sometimes  mfl€ 
'  tfiat  it  waa  practicable  to  get  to  the  river's  edge  through  tb^ 

^be  map  as  shows  the  country  above  Howland'i 
side  of  the  river  was  copied  from  a  map  mad« 
.  A*  Olmsted,  the  present  division  engineer* 
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For  the  purpoae  of  aiding  in  future  observations  an  the  rise  and 
fall  of  Cayuga  lake,  benchea  were  made  near  Oayuga  bridf^e. 
These  benches  are  cut  in  the  face  of  the  rock  on  the  eaat  shore. 
One  of  them  is  222  feet  southerly  from  the  center  of  Oayaga 
bridge.  Another  is  183  feet  southerly  from  the  same  place.  All 
these  benches  are  on  the  same  level,  and  are  8,137  feet  above  the 
surface  of  the  lake  as  it  was  on  October  first,  last. 

All  of  which  is  respecthilly  submitted  by  your  obedient  servant 

GEORGE  GEDDE8, 

Vivit  Engineer. 

Following  is  a  list  of  the  lands  assessed  in  1825  : 
18.52.  February  3,  Assembly  No.  33,  Seneca  lake  : 
To  prevent  the  recurrence  of  extreme  high  water  in  the  lake, 
Hhe  old  lock  below  Geneva  should  be  removed  to  increase  the  dis- 
charge of  water  from  the  lake,  and  the  level  from  the  lock  to 
Geneva  reduced  to  the  dam  at  Waterloo.  Dam  of  brush  and 
stone  at  the  outlet  should  be  removed,  and  channel  opened  to  give 
free  discharge.  **  These  improvements  perfected,  it  is  thought 
that  a  good  navigation  can  be  maintained  in  the  Geneva  level 
without  maintaining  a  high  stage  of  water  in  the  lake,  and  thus 
rendering  the  State  obnoxious  to  the  charge  of  inflicting  an  iDJiiry 
upon  the  inhabitants  residiug  upon  the  lake  and  liable  to  be 
aflected  thereby." 

1853-  pjanuary  27,  Assembly  No.  23,  Seneca  lake : 
By  chapter  313  of  the  Laws  of  184i,  the  canal  commissioners 
were  aut  horized  to  lower  Seneca  lake  1  foot.     Under  water  exca- 
Tation  for  2  or  3  years,  in  Seneca  outlet  and  Geneva  level,  this 
aon,  brought  to  a  close. 
1854  January  31,  Assembly  No.  65 : 

Drainage  of  Cayuga  marshes  authorized  by  chapter  178  of  the 
iaws  of  1853,  and  placed  under  the  canal  commissioners.    Surveys 
and  estimates  completed,  and  Jack's  reefs  and  Mosquito  point 
ut  under  contract. 

1853,  April  12,  chapter  178  of  Laws  : 

L  The  canal  comoiissioDers  are  hereby  authorized  and  directed 
[to  cause  to  be  removed  with  all  reasonable  dispatch,  all  such 
or  other  obstructions  from  the  channel  of  the  Seneca  river 
between  the  Cayuga  lake,  in  the  county  of  Cayuga  and  the 
village  of  Bald  wins  ville,  in  the  county  of  Onondaga,  as  in  their 
judgment  may  be  necessary  to  lower  the  channel  of  said  river,  and 
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10.  Apportioument  bj  Comptroller.  Statement  of  apportion- 
Euent  to  be  sent  to  couoty  treasurers. 

11,  Statement  to  be  sent  to  supervisors.  Tax  to  be  levied  and 
collected.     Monej  to  be  paid  over  to  persons  entitled  thereto. 

1853.  February  17,  Senate  No.  35.  Report  of  committee  relative 
to  draining  the  Cayuga  marshes  :  (That  on  which  the  preceding 
law  was  based«) 

Petitions  have  come  to  committee. 

Petitioners  represent  9,000  acres  marsh  land  and  20,000  of  others 
overflowed  by  Seneca  river. 

Partly  in  consequence  of  the  construction  of  the  Erie  canal 
across  a  portion  of  said  marshes  near  the  village  of  Montezuma. 

Lands  now   of  little   value.      Will  be  when  drained  of  great 

ue.    Erie  canal  supplied  with  water  from  lake  Erie  and  from 

ders  between  Buffalo  and  Montozuma. 

Lockage  downward  from  Buffalo  and  also  from  Jordan,  and 
large  proportion  of  surplus  water  of  the  canal  between  Buffalo 
and  Jordan  is  discharged  into  Seneca  river  at  Montezuma, 
thereby  greatly  increasing  the  amount  of  water  from  that  ordi- 
narily  flowing  in  the  river  to  damage  of  land  and  health. 

Lands  could  be  redeemed  by  removing  bars  in  river  between 
Cayuga  lake  and  Baldwinsville  ;  expense  estimated  in  last  year's 
report  preceding. 

Pray  for  law  improving  and  assessing  cost  on  lands  benefited. 

Deleterious  condition  a  source  of  solieiUide  from  first  settlement. 

Bepeatedly  attracted  attention  of  Legislature. 

Befer  to  history  as  follows  : 

In  the  year  1824,  as  appears  by  session  laws,  chapter  168,  of  that 
year,  a  law  was  passed  making  it  the  duty  of  the  canal  commis- 
Bioners  to  cause  an  examination  to  be  made  by  engineers  in  their 
employ  of  the  condition  of  the  Seneca  valley  from  the  Onondaga 
^tlet  of  Jack's  reefs  to  the  Cayuga  lake,  and  to  take  measure- 
Bents,  soundings  and  levels  with  a  \4ew  to  reclaim  the  marshes 
■bmmonly  oalled  the  Cayuga  marshes;  also  to  ascertain  the 
practicability  of  draining  and  reclaiming  the  marshes  adjoining 
the  Seneca  and  Cayuga  lake  respectively;  also  to  examine  the 
condition  of  the  works  constructed  upon  the  Seneca  outlet  with  a 
Mbw  to  the  improvement  of  the  navigation  from  the  Erie  canal  at 
■ontessuma  to  the  Seneca  lake  at  or  near  Geneva ;  and  that  the 
Kid  engineers  be  required  to  report  their  proceedings  with  all 
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convenient  speed  to  the  Legislature,  setting  forth  what  would  be 
the    most    eligible    mode,    the    probable  expense    and  the  coii«l 
sequent    advantages    of    the    proposed    improvements   and  the! 
affeot  such  improvements  would  have  on  the  Erie  canal  | 

In  the  year  1825,  under  date  of  January  twenty,  l>avid  Thomas, 
the  engineer  appointed  by  the  canal  board  to  perform  the  duties  i 
directed  by  the  act  aforesaid,  submitted  his  report  to  the  Legisla- 1 
tare  in  which  he  says  in  regard  to  the  Cayuga  marshes :  I 

That  these  extensive  tracts  may  be  rendered  arable  by  lower-] 
ing  the  surface  of  Seneca  river  2  feet  at  the  foot  of  Cayuga  lake.  I 
To  effect  the  proposed  object  the  surface  should  be  lowered  3  feetl 
at  the  head  of  Jack's  reefs»  above  which  place  the  river  consists  of] 
deep  pools  separated  by  a  few  bars  of  diluvial  matter.  Of  these] 
bars  the  principal  are  at  the  foot  of  Cayuga  lake,  at  Martinis  rapidsi 
(two  miles  below),  and  at  the  Mosquito  point,  where  the  descent  of] 
the  surface  at  a  medial  height  of  the  river  is  2  inches  in  20cJiain8.  ' 
If  the  back  water  be  drawn  off  from  the  first  of  these  rapids  it  is 
evident  that  the  current  issuing  from  a  greater  head  will  diminish  I 
in  volume  over  the  bar  as  the  velocity  increases,  and  that  this  ] 
depressiou  of  the  surface  will  extend  upward  to  the  next  rapid,  I 
and  though  the  effect  will  successively  decrease  as  it  extends^! 
only  moderate  excavations  at  those  bars  will  be  required  to  obtain] 
the  proposed  reduction  at  Cayuga  lake.  ' 

At  Jack's  reefs  the  river  is  160  yards  wide,  and  descends  6  feet 
in  137  chains.  The  upper  bar,  about  80  rods  in  length,  consists  j 
chiefly  of  gravel  and  rounded  stones  over  which  the  water  falls  18  ] 
inches  into  a  pool  from  5  to  7  feet  deep  of  nearly  the  same  extent,  j 
Near  the  lower  end  of  this  pool  the  soft  whitish  limestone  which] 
forms  the  bed  of  the  river  downwards  for  2  miles  first  appears, 
and  may  be  easily  excavated  without  blasting. 

To  discharge  the  river  through  these  obstructions  it  is  pro- 
posed to  excavate  a  channel  30  yards  wide,  commencing  where  the  i 
surface  is  6  feet  lower  than  at  the  head  of  the  rapids  and  operat-  J 
ing  upwards  on  a  horizontal  bottom.     The  estimate  for  this  work  ' 
including  the  bars  up  the  river  is  $125,000. 

This  estimate  has  not  been  made  without  much  delibenitiuii.  i 
In  addition  to  the  expense  of  constructing  coffer-dams  arises  the  j 
difficulty  of  disposing  of  the  stuff  to  be  excavated,  for  no  part] 
ought  to  be  left  on  the  present  bed  of  the  river  to  obstruct  the  j 
discharge   of  floods  or  to    embarrass    any  future  attempts  to  J 


State  Board  of  Health. 


m 


eolar^e  the  channel  A  great  part  of  this  work  must  be  done 
opposite  to  high  bankfi,  and  the  distance  to  deep  water  into  which 
it  might  be  dropped  is  considerable. 

For  deepening  Erie  canal  at  crossing. 

Br  considering  the  effect  of  back  water  on  sliigf^ish  etreamsii 
TTill  be  found  that  not  only  the  Cayuga  marshes  and  the  Bwampa 
below  Ithaca,  but  much  wetland  even  above  the  level  of  Seneca 
Tiver  will  be  reclaimed  by  the  proposed  improvement  of  the  channeL 
The  expense  will  bear  but  a  small  proportion  to  the  advantages. 

The  advantage  to  be  gained  by  reclaiming  these  tracts, 
redeeming  from  desolation  ;  increasing  canal  revenues. 

The  report  of  the  engineer,  as  aforesaid^  was  referred  to  the 
ijoint  committee  of  the  Legislature  upon  canals  and  internal  improve- 
aeDtSi  and  on  the  twelfth  of  March  (see  Assembly  Journal  of 
1825,  p,  767)  the  committee  made  the  following  report : 

The  reclaiming  important.  Want  of  information  delayed  it. 
^Information  obtained  under  act  of  April  5,  1824  and  herewith 
ir«)6ented. 

Engineer  does  not  doubt  feasibility. 

Land  most  fertile. 

Marshes  produce  great  sickness. 

Land  will  be  most  productive. 

Nt)  survey  to  determine  exact  number  of  acres  to  be  benefited, 
but  l»elieved  to  be  not  less  than  40,000  acres.  Cost  of  improve- 
ment $125,000. 

It  is  undoubtedly  correct  in  principle  that  the  owners  of  the 
Und  should  sustain  the  principal  part  if  not  the  whole  of  the 
expense,  but  to  prosecute  the  work  with  economy  as  weD  as  effect 
it  is  indispensable  that  the  necessary  funds  be  furnished  reason- 
ably and  with  promptitude.  Owing^  however,  to  the  dispersed 
sitTiation  of  the  owners  and  the  inability  of  many  of  them  to  con- 
tribut©  their  proportion  of  the  expense  at  such  times  as  the  work 
nmy  require,  this  cannot  be  done  without  much  delay  nor  without 
affording  great  room  for  indiyidual  speculation  at  the  expense  of 
the  present  owners.  The  committee  are  therefore  of  opinion  that, 
con*^"  '  the  great  importance  of  the  measure  in  promoting  the 

lidaln  I  onvenience  of  a  widely  extended  country  and  in  largely 
adding  to  the  agricultural  wealth  of  the  State,  a  wise  and  liberal 
policy  would  dictate  to  the  Legislature  to  grant  reasonable  aid  in 
ihki  completion  of  the  contemplated  work.  They  therefore  recom- 
C8 
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Upon  examination  of  the  material  of  which  the  peninsula  id 
composed  it  proved  to  be  principally  a  slate  rock  much  softer 
and  easier  of  excavation  than  had  formerly  been  supposed.  Tlie 
commissioners  therefore  determined  upon  conBtractlng  a  drain 
through  the  peninsula,  because  the  work  could,  in  their  opinion^ 
be  accomplished  at  less  expense  in  less  time,  the  situation  be 
more  healthy,  and  the  work  be  entirely  protected  from  those 
casualties  to  be  feared  if  it  were  to  be  carried  on  in  the  channel  of 
the  river.  The  drain  commences  at  the  foot  of  the  reefs  and  pass- 
ing through  the  peninsula  on  a  horizontal  plane,  enters  the  river 
in  deep  water  above  the  head  of  the  reefs  so  as  to  derive  a  benefit 
from  the  whole  perpendicular  descent. 

The  drain  is  2(>0  rods  in  length  and  40  feet  in  width  on  tha^ 
bottom  ;  the  average  depth  of  exoavation  21.28  feet,  and  having  a 
slope  of  1.4  perpendicular,  and  contains  in  all  146»000  cubic  yards 
of  excavation.  Whether  this  drain  will  be  sufficient  to  answer  the 
intended  purposes  can  be  fully  determined  only  by  experience,  as 
the  quantity  of  water  discharged  by  the  river  at  different  times  is 
Tery  ductuating.  The  commissioners  are,  however,  of  the  opinion 
that  in  low  water  the  drain  will  be  sufficient  to  lay  the  channel 
bare,  and  in  case  a  larger  outlet  may  be  found  necessary  for  the 
floods,  a  considerable  portion  of  the  rock  in  the  bed  of  the  river 
may  then  be  removed  at  a  trilling  expense,  sufficient  probably  to 
answer  every  useful  purpose.  The  drain  was  put  down  under  con- 
tract on  the  twenty- second  day  of  June  last,  at  the  average  price  of 
24  cents  a  cubic  yard.  Owing,  however,  to  the  sickly 
state  of  the  men,  and  other  embarrassments  early  in  the  season, 
and  to  the  fact  that  the  contract  was  taken  at  a  price  much  below 
its  true  value,  the  contractors  failed  to  perform  their  contract 
which  was  given  up  on  the  first  of  February,  insi,  at  which 
time  the  amount  of  excavation  performed  was  40,248  cubic  yards 
and  66  chains,  grubbing  and  clearing,  and  has  been  paid  for  as 
follows:  16,234  cubic  yaitls  at  twentj-four  cents,  $3,896.16; 
24,014  cubic  yards  at  15  cents^  $3,602.10  ;  66  chains  grubbing  and 
clearing,  8100. 

On  the  second  day  of  February,  inst,  the  contract  for  performing 
the  residue  of  the  excavation  was  relet  at  the  price  of  35  cents  a 
cubic  yard,  to  be  completed  on  the  first  of  June,  next.  The  price 
under  this  contract  being  about  a  fair  one,  and  the  contractors 
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1.      (For  0Ut6- 

b#  benefited  aln. 

BiUYiij ^ngtMersaad adwr espeMO^ aD, fS^fflfiL?! ;  totals flffj 

Should  Hie  worb  al  Jack*a  iMii  be  oomplefed  early  in  i 
ei^aiiig  smnnier  i«  it  is  nov  belieTad  IheT  wilt  it  will  be  prft<!ti-^ 
cable  to  remcrre  tbe  aaaall  \mn  in  llie  riTer  duriDg  ibe  remaitid^r 
of  the  seasoa.  The  obaemtkni  of  tbe  last  season  has  conriuced 
the  commiasioiien  that  the  whole  work  of  draining  the  Cavuga 
marsh  and  swamp  lands  may  be  more  easily  accomplished  than 
hae  heretofore  been  supposed.  And  they  are  satisfied  that  unless 
there  be  some  hidden  or  onforeseen  difficulty,  the  present  appfo- 
priation  of  $80,000  will  be  amply  sufficient 

Self  praise. 

An  investigation  into  manner  of  letting  contracts. 

Law  amended  appointing  new  commissioners* 

It  will   be  seen  that  the  express  provisions  of  the  foregou 
statute  required  the    new  commissioners    thereby  appointed 
carry  out  the  contract  and  necessarily  the  plan  adopted  by  tbeif 
predecessors,  whether  they  were  satisfied  with  its  feasibility 
otherwise. 

It  should  also  be  noticed  that  the  original  plan,  as  reoom mended 
by  the  accomplished  engineer*  David  Thomas,  was  not  adopted  by 
tbe  commissioners  in  making  the  contracts  which  were  confirmed  by 
Uiij^  act  But  the  plan  adopted  and  thus  confirmed  by  law  was 
entirely  differsnt  in  character  from  that  recommended  by  th 

tific  engineer^  after  a  careful  and  deliberate  examinat]Oii»  i 
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time  has  prove  J,  Has  entirely  inadequate  to  the  accomplishment  of 
the  great  object  for  which  it  was  designed. 

Mr.  Thomas,  who  was  also  made  a  commissioner  by  the  act  of 
1826,  soon  after  his  first  report  to  the  Legislature,  tendered  his 
Bsignation. 

Several  other  gentlemen,  who  were  from  time  to  time  appointed 
to  fill  vacancies  in  the  commission,  also  resigned  or  declined  to  serve. 

The  commissioners  in  charge  of  the  work  under  the  law  as 
amended  February  3,  1827,  submitted  their  annual  report  to  the 
Legislature  (see  Assembly  Journal,  p,  591),  which  contained  the 
following  sentences : 

Work  continued.     Much  sickness. 

Yards  to  be  rf?moved,  146,500.     Kemoved  116J06.     Expended 

S6,928. 

Thus  nearly  eighty  per  cent  done  for  less  than  fifty  per  cent  of 
ippropriation. 

But  the  next  year  (1828)  it  appears  by  Assembly  Journal  page 
690,  the  comnjissioners  then  in  charge  reported  that  $20,000  more 
would  be  needed  to  accomplish  the  object. 

Legislature  gave  it     Session  Laws  of  1828,  chapter  292. 

In  1829  (Assembly  Journal,  p,  683)  commissioners  about  to  con- 
sider Thomas'  plan. 

Pursuant  to  the  advice  of  David  Thomas,  Esq*,  who  is  weU 

[iown  as  an  able  and  experienced  engineer,  a  contract  has 
een  made  for  cutting  a  channel  in  the  bed  of  the  river  at  JackV 

&fs,  to  include  about  20,000  yards  of  excavation.  This  channel 
is  considered  necessary  to  assist  the  ditch  in  carrying  off  the  waters 

high  floods,  and  to  prevent  their  rising  so  as  to  overflow  the 

iks  of  the  riven    The  bar  appears  to  consist  of  small  stones 

dd  gravel,  and  there  is  a  prospect  of  draining  it  at  a  small 
^pense*      The  length    of    the    oat  will   be    about    15    chains, 

id  the  depth  and  price  of  excavation  will  be   determined  on 

rther  trial     The  work  bus  been  commenced,  and  will,  we  trust, 

!  vigorously  prosecuted. 

A  contract  has  also  been  made,  by  the  advice  of  Mr.  Thomas, 
>r  excavating  a  channel  in  the  bed  of  the  river  on  the  bar  at 
Mosquito  point,  1(^0  feet  wide,  4  feet  deep  at  the  highest  part  of 
be  bar,  and  about  60  rods  in  length.  This  necessary  and  import- 
^ant  cut  will  probably  cost  about  $5,000*  It  will  soon  be  com- 
menced, and  will  be  urged  on  with  the  utmost  dispatch* 


Kam 

I831.I 

»fllU2i&  tune  toiendarj 

•siMfid^  VM  miUxAf  tnadeqiiAte  to  tlie  AMOiqilbluBBenI  of  the 
object ;  eoomqomDOj  m  kw  wa«  p^ciwd  on  tfie  SSUi  of  April  of 
Ibii  yaa^  IBSU  diie^iiag  dia  cunt  ecMUUBiattn  ''to  cauise  tbe 
Seaocft  ri^er  lo  to  be  amisjiid  belov^  the  OftjvgA  Imke  down  to 
3Mek*B  teA  bj  m  competent  engmeer,  and  ui  eatimate  made  of  the  | 
wmm  irindi  migbt  be  neoeeaerf  to  be  expesded  lo  effsct  the  objeei  i 
OOBlMiliUiled  by  the  eel  appomtiiig  eoiMiaeiniiers  lo  dram  the 
Cejiiga  QMUibee,  and  report  their  opinion  thereon  to  the  next  j 
Legielainre." 

The  cBoal  coaimifwionefa,  pfursnanl  to  the  act  aforesaid^  made 
theb  Teport  to  the  LegiflUture  on  the  25th  of  JannarTy  1832 
(Aflaemblj  Doa  Ko.  51)«  in  which  they  aaj  (}eddee  was  appointed  i 
engiiieer^  and  th^t  cold  weather  prerented  oompletion  of  snrreya 
Bopori  of  what  wae  done  submitted  Benefits  of  drain  ab-eadj 
cut  not  material  Coold  not  be.  Better  to  experiment  by  remov- 
ing bars  from  river.  Beport  of  engineer  aajs  :  **  When  the  deep 
narrow  cut  was  made  acroas  the  bend  of  Beneea  river,  below 
CroM  lake  it  was  supposed  that  the  operation  would  be  to  drain  I 
the  water  from  the  Cajnga  marshes  retj  low  by  midsummer,  but 
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that  it  would  not  be  iaken  off  sufHoiently  early  in  the  Beason. 
Beaults  have  been  quite  otherwise.  The  spring  floods  recede 
antil  June  or  July,,  when  the  water  commences  rising,  and  con- 
tinues on  the  rise  until  the  first  of  October^  later  or  earlier 
according  to  the  setting  in  of  the  fall  frosts,  which  cut  down  the 
luxurious  growth  of  herbage  that  had  risen  in  the  bed  of  the  river 
daring  the  hot  season,  and  obstructed  the  passing  off  of  the 
water. 

Biaings  and  fallings  determined  with  great  accuracy  at  lock 
near  north  end  of  Cayuga  lake. 

Thus  it  appears  that  the  water  in  the  outlet,  and  consequently 
in  Cayuga  lake,  was  higher  in  September  and  October  than  in 
April,  raised  and  held  up  by  the  herbage  growing  in  the  bed 
the  river.  The  vegetables  springing  up  here  in  warm  weather  ar 
named  By  the  fishermen  eel*grass,  and  classed  by  the  botanists 
among  the  very  numerous  class  of  confervas. 

From  measurements  made  at  the  lock  near  the  mouth  of  the 
lake,  and  at  the  lock  at  Montezuma,  the  fall  in  the  river  between 
these  two  locks  was  found  to  be  11  inches,  in  the  latter  end 
of  November  last  In  the  six  weeks  preceding  the  thirtieth  of 
November  the  water  had  fallen  18  or  20  inches,  and  during  said 
time  there  was  a  rise  in  the  river  below  Baldwin's  dam  of  between 
30  and  36  inches* 

From  the  view  above  taken  it  is  obvious  that  much  would  be 
effected  by  deepening  the  extensive  shallow  below  Mud  creek, 
marked  on  the  map  No*  6.  The  next  in  importance  is  above  the 
Erie  canal,  and  marked  No.  5. 

Taking  mud  out  of  water  at  depths  of  from  2  to  5  feet  has 
been  done  in  this  river  where  the  Erie  canal  passes,  and  25  cents 
the  cubic  yard  has  been  found  about  the  cost 

Session  laws  1832,  chapter  282,  extends  powers  of  canal 
oommisaioners. 

Further  report  by  canal  commissioners,  February  23,  1833. 
Assembly  document  192.     Nothing  new* 

Nothing  more  done  until  1851. 

Chapter  503  of  1851  provides  for  three  commissioners  to  exam- 
ine and  report  best  plan  of  draining  and  reclaiming  the  marshes* 
State  Engineer  to  make  surveys. 

Commissioners  appointed  and  report  made.  See  Senate  docu- 
ment No,  66,  1852,  preceding. 
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wliat  to  retani  the  progre^a  of  the  water.    And  it  i»  a  qaestion 
worthy  of  aerioaa  consideratinri  whether  the  plan  adopted  by  the  | 
Om-uaI  Board  for  the  enhirgementof  the  canal  across  these  marshes 
will  not  materially  augment  the  evils  which  already  exist 

It  is  evident  that  the  obstructions  already  alluded  to,  which 
cause  the  water  to  rise  over  these  marshes  and  in  the  Cayuga 
lake  during  the  warm  and  dry  weather  of  the  year,  are  not  only 
productive  of  serious  injury  to  private  property  and  then  public 
health,  but  consequently  reduce  the  flow  of  water  during  the  dry 
season  in  the  Oswego  river,  and  thereby  cause  embarrassment  to 
the  navigation  of  the  Oswego  canal  and  in  the  use  of  the  hydraulic 
works  on  that  river. 

Thus  it  appears  that  the  evils  which  have  been  the  source  of 
so  much  complaint  for  more  than  a  quarter  of  a  century  do  not 
decrease  as  time  rolls  on. 

The  tftne  has  now  arrived  when  the  progress  of  our  puuiic 
works  demands  that  those  subjects  should  rectiive  the  cai^ful 
attention  of  this  Legislature. 

Help  to  stability  of  Richmond  aqueduct  and  embankments. 

Important  to  make  lands  productive  and  to  preserve  public 
health. 

It  is  represented  that  during  a  period  of  several  months  in 
each  successive  year  the  miasmas  arising  from  this  pestilential 
deaert  are  wafted  by  every  wind  that  blows  over  the  populous 
regions  of  the  State  for  more  than  a  hundred  miles  in  extent 

Even  if  other  great  and  controlling  reasons  did  not  exist  the 
magnitude  of  this  evil  alone,*  in  the  opinion  of  your  committee, 
demands  the  profound  deliberation  of  the  Legislature  and  to 
perfect  the  remedy  is  an  object  worthy  of  the  untiring  energy  of 
tJio  irtr(»ng  arm  of  the  State. 

Signed  by  committee. 

1865.  January  22,  A^unual  Report  of  Canal  Commissioners,  page 
149.     Report  of  supervision.     Progress  of  work. 

Maps  and  estimates  of  former  superintendent  compared  with 
^Imi.     All  submitted  to  State  Engineer,  who  replies  : 

1  recommend  the  following  general  plan  for  reducing  the  water 
jf  Seneca  river  above  Jack's  reefs  : 

A  channel  to  be  excavated  in  the  bed  of  the  stream^  as  laid 

on  the  map,  which  channel  should  not  be  less  than  100  feet 

*^«'  fi-e  bottom,  with  side  slopes  of  at  least  I J  feet  to  1  foot 
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The  m&terials  takeu  from  tlie  exoavatiou  shonld^be  deposited  m 
as  not  to  interfere  with    the  free   and    unobstructed  flow  of  the 
stream  at  high  water  and  po  placed  a8  not  to  be  remoTed  by  the 
action  of  the  water  in  times  of  extreme  freshetft*     With  the  tow 
of  diflpensing  with  all  work  on  the  old  ditch  under  the  prefsea| 
oontract^  I  would  recommend  that  the  high  places  in  the  bed  < 
the  river  outside  of  the  coffer-dam  to  bo  constructed   should 
x^daoed  to  the  line  indicated  on  the  map  and  iu  width  not  h 
than  200  feet  in  all  oaaea  where  entire  width  of  the  river  does  no 
exceed  300  feet. 

The  bottom  of  the  ditch  should  be  oommenoed  at  the  foot  i 
the  reefs  at  a  point  not  less  than  6  feet  below  the  surface  of  slaclj 
water  and   rise  in  the  whole   length  of  it  1   foot,  which   aacen^ 
should  be  uniform, 

JOm?  T,  CLABK. 
Siats  En(rrni 

Progress  report.     Expended  115,487.25  on  Jack's  reefs. 

Progress  report  on  Mosquito  point     Nothing  yet  done. 

I  am  of  opinion  that  the  intermediate  bars  should  not  li«  let,  as 
thej  are  so  soft  that  when  Jack's  reefs  are  removed  the  a<*i]Oti  of 
the  water  on  them  will  probably  do  all  that  is  required. 

About  the  first  of  May  last  in  the  river  the  water  was  nnooiii- 
monly  high ;  during  the  freshet  high- water  mark  was  not^  al 
the  principal  points^ou  the  river,  and  during   the  extreme  low 
water  of  last  fall  the  low-water  marks  were  also  noted  for  ^-**t - 
reference. 

All  that  I  have  learned  by  my  observations  during  the  past 
season  has  e^rmfirmed  me  in  the  opinion  that  the  plan  adopted  for 
draining  the  Oayuga  marshes  is  the  only  one  that  can  prove 
effectual 

All  of  appropriation  cannot  be  expended  this  year*  Balg^^H 
and  ISO^OCK)  should  be  reappropriated.  Estimated  qtumOTBH 
probably  large  enough.  Work  should  be  pushed  and  completed  | 
in  next  season. 

1856.  February  1,  Assembly  No.   1«X),  annual  report  of  cjuial 
commissioners.     Report  of  Geddes  to  commissioners.     Work  on 
Seneca  river  prosecuted  as  rapidly  as  possible.    Total 
Jack*3  reefs  estimaUd  at  $130,208^34. 

Reference  to  chapter  178,  Laws  of  1853, 


I  expend  al      I 
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A  cnrehxl  survey  of  the  river  from  Cayuga  lake  to  Baldwin 
villo  WI4S  madii  by  the  auderRignml  in  1851 ;  auother  survey  wa» 
mjfide  by  the.  late  William  A,  Perkins,   civil  engineer,  in  1853  by 
the  direction  of  the  canal  commissioners,  under  and  by  authority 
of  said  law. 

My  own  maps  and  profiles,  and  also  those  of  Mr  Perkins  were 
sultmitted  to  Hon.  J.  T.  Clark,  State  Engineer  and  Surveyor, 
together  with  my  plan  for  doing  the  work  Mr.  Clark  gave  his 
written  approval,  a  copy  of  which  appears  in  my  report  of  Decem- 
ber 26,  1854, 

AU  the  facts  in  the  cose  went  to  show  that  the  only  plan  by 
which  the  Cayuga  marches  and  swamp  lands  could  be  effectually 
dniini^d  m  required  by  the  words  of  the  act  was  U)  remove  Jack's 
reefs  l^y  do.^peniug  a  part  of  the  channel  of  the  river  by  a  canal, 
wide  and  deep  enough  to  allow  the  ordinary  flow  of  the  water  to 
pass  on  a  level  4  feet  lower  than  it  did  before  the  improvement 
was  made ;  and  to  so  remove  the  obstructions  from  the  remain- 
der of  the  bed  of  the  river  as  to  allow  the  freshets  to  pass  off  freely. 
k Jack's  reef  bar  and  the  bar  at  Mosquito  point  are  the  only 
structions  in  the  channel  of  the  river  below  Montezuma  that 
&  too  hard  to  be  removed  by  the  action  of  the  current.  Jack's 
»f  is  the  great  obstructioa,  and  at  this  point  is  the  principal  fall 
the  river.  Economy  required  that  this  obstruction  should  be 
so  efiectually  removed  that  the  fall  should  be  transferred  from 
this  point  to  the  soft  bars  that  are  in  the  river  above  so  that  it 
miglit  be  available  in  carrying  away  the  mud  and  depositing  it  in 
the  deep  places  that  are  found  immediately  below  those  bars. 
No  plan  for  draining  the  marshes  will  ever  prove  effectual  or 
economical  that  does  not  provide  for  a  free  discharge  of  the  water 
at  Jack's  reef  and  that  does  not  make  the  best  possible  use  of  all  the 
declivity  in  the  river  between  the  marshes  and  the  Baldwiasville 
dam.  The  fall  at  Jack's  reef,  in  October,  1861,  was  5\  feet,  which 
WAR  nearly  equal  to  all  the  deoliWty  in  the  river  from  the  head  of 
the  reef  to  Cayuga  lake. 

The  river  aV>ove  Jack's  reef  is  so  nearly  level  that  the  current  is 
sluggish  and  mud  bars  are  deposited  by  its  various  tributaries 
jaat below  the  point  where  they  join  the  main  stream.  In  high 
Walar  the  declivity  of  the  water  above  Jack's  reef  is  still  less  than 
it  is  in  low  water.  Careful  observations  have  been  made  during 
tlie  laat  two  years  iii  regard  tp  the  flow  of  the  river,  an  I  many 
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tulenstiiii;  and  important  facts  learned ;  all  going  to  ahow  thwm 
Jafik*a  reef  coastitxites  the  real  dam  that  holds  th»  water  on  UiaI 
BUinbM.  It  is  ill  fact  practically  the  lower  end  of  Cayuga  lake  i 
ifi  hj|;fa  water  On  ihc^  twenty-fifth  of  last  April  the  whole  fall ' 
from  Cayuga  bridge  to  Jaok's  reef  was  but  2.09  feet,  the  dislaooa 
being  28  miles,  giving  a  declivity  of  leas  than  0.1 1  feet  to  IL        '     j 

If  the  reef  had  then  been  out  down  the  fall  would  not  ha\  J 

tdfM  than  7  feet  in  the  23  miles  which  would  have  been  0.25  feel  Um 
the  mile.     The  declivity  would  not  have  been  uniform,  but  would 
have  bofen  formed  at  the  various  shallow  places  in  the  river.  . 

The  increased  currents  thus  produced  on  the  mud  bars  womlu 
in  time  move  them  out  of  the  way;  assisted  by  a  dredgiiigl 
machine  the  work  would  be^quidkly  and  economically  done.  I 

Mosquito  point  l>ar  ia  made  of  gravel  and  is  too  hurd  to  expeen 
much  immediate  effect  from  the  action  of  the  increased  oarren|l 
and  must  be  removed  by  a  dredging  machine.  An  opinion  haal 
prevailed  in  the  minds  of  some  of  the  marsh  owners,  tliat  gre>ai| 
benelitH  would  be  derived  by  removing  tliis  bar,  even  if  Jack'al 
reefs  were  npt  cut  down.     This  is  a  mistake.  I 

Mosquito  point  rapids  have  but  0.6  feet  fall  in  low  water,  amll 
much  lesH  in  hight,  and  if  entirely  removed  could,  at  the  btmtJ 
only  lower  the  water  above  to  the  level  of  the  surface  belowj 
When  Jack's  reef  is  taken  away,  Mosquito  point  bar  will  beoouiel 
the  dam  and  must  be  removed  for  precisely  the  same  reason  thn 
now  demands  the  removal  of  Jack's  reef.  ^M 

In  my  report  in  1851  I  ostimated  the  (luantity  of  earth  uecMiSHary 
to  be  removed  at  Mosquito  point  to  be  06,889  cubic  yards,  and^ 
the  price,    at   30   cents  a  yard,    amounting   to    |20»066.      Thin 
work  should  be  put  under  contract,  so  as  to  have  it  completed  bjl 
the  1st  of  April,  1857.  | 

Jack*s  reef  next  December.  Water  should  be  let  in  in  oold 
season.  I  have  not  made  any  precise  estimates  for  dredging  th  J 
bars  between  Jack's  reef  and  Mosquito  point,  as  from  the  naturJ 
of  the  case  it  is  not  practicable  to  form  a  reliable  opiuion  of  th  J 
cost  of  moving  the  soft  mud,  ttssisted  b}'  the  increased  current  J 
but  T  think  ttat  an  appropriation  of  $60,000  will  be  required  to 
cover  the  various  items  and  contingencies  mentioned  in  tliis  repor^ 

Will  do  their  work.  I 

The  effect  upon  Cayuga  lake  will  be  in  every  respect  beueficiaLl 
Now  then,  Canandaigua  or  Clyde  river,  reaching  nearly  to  Bocbeia-1 
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ter,  asd  rapidly  rising  in  the  Bpring»  fills  np  the  Seneca  all  the 
ray  to  Jack's  reef»  and  then  flowing  south,  fills  up  Cayuga  lake 

itil  there  is  sufficient  declivity  thus  created  to  force  the  water 
over  the  reefa. 

When  the  bars  are  cut  away,  the  freshets  will  at  once  go  down 
the  river,  and  so  much  of  the  high  water  as  comes  from  the  Can- 
andaigua  will  have  run  out  before  the  Seneca  river  will  have 
raised  Caynga  lake  injnrionsly. 

Thus  the  freshets  that  now  all  accumulate  in  Cayuga  lake,  will 
be  divided  and  distributed  through  a  much  longer  period  of  time, 

Bginning  sooner  and  lasting  longer  and  never  rising  so  liigh  as 
iey  do  now.  It  is  the  freshets  that  do  the  damage,  and  the 
inaprovemeuts  in  progress  are  intended  to  provide  for  their 
discharge. 

Signed  by  C5eo.  Geddes, 

1857.    February  2,  Assembly  No.  145,  Annual  Beport  of  Canal 

^mmissioners.     Beport  of  Geo.  Geddea  on  Cayuga  marshea 

Work  done  to  date  cost  1130,239.66,  Total  excavated,  41,085.88 
yards  earth,  62,297.74  yards  rock,  9.331.72  yards  clay;  total,  112,715. 
Total  cost  estimated  at  $156,339,56.  Estimate  for  Mosquito  point 
bar,  |20,0IX). 

When  Jack's  reef  and  Mosquito  point  bar  and  a  soft,  small  bar 
at  Hickory  island,  which  is  between  the  two  first-mentioned  bars, 
are  removed,  the  doubts  that  have  ei[isted  in  some  minds  as  to 
the  practicability  of  draining  the  Cayuga  marshes,  will  be  removed, 
and  such  is  the  character  of  the  work  that  will  then  remain  to  be 
done,  that  the  current  of  the  river,  increased  and  made  efficient 
by  the  removal  of  these  bars,  will,  with  a  very  little  aid  from  a 
Jr  ^  '  J  machine,  accomplish  the  object 
sg  than  benefits. 

It  is,  perhaps,  proper  that  I  should  make  some  reference  to 
the  fears  that  have  been  entertained  by  person.s  living  on  the 
shores  of  Cayoga  lake,  that  we  might  so  reduce  the  surface  of  the 
water  as  to  injure  their  landings.  These  fears  are  groundlessi  but 
they  are  entertained  so  strongly  that  in  the  low^  water  of  1854 
oomplaints  came  to  me  that  we  were  reducing  the  lake  injuriously, 
when  in  fact  we  were  obstructing  the  flow  of  the  water  by  our 
Br^dams. 

The  bar  of  tLe  lower  oud  of  the  lake  will  preserve  its  low-water 
level,  and  the  hard  gravelly  bar  on  which  the  free  bridge  crosses 
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the  river  jogt  below  the  lake*  k  ft  bftrtier  whicb  abuodftotly  pi£] 
tecto  whftrf  ownera  on  the  Uke*     And  the  croeainj^  of  t  ^ 

cscal,  by  iU  locks  oa  each  tdde  o{  Ihe  rirer,  and  ite  k  Ui  i 

bridge  make  it  ©aay  to  atop  the  flow  of  the  river  wLen^Te:  d,  I 

bj  ptitliiig  some  plank  into  the  diamiel  aloiiff  the  bridga.    Thai 
feara  are  groandleaa,  and  ihe  maan^    '        '  dtinii  abundaoi.  i 

The  effect  on  Oaynga  lake  as  aet  m?  previoaa  repoita. 

will  be  to  preTent  high  water  by  aendiog  the   freaheta  direolly  I 
down  the  rirer.    This  will  be  a  great  adraata^  to  all  parta  of  tha 
lake  ghore,  and  eapedally  ao  to  the  tipper  end.  J 

Careful  examinations  of  the  river  from  Cayuga  lake  io  Bald*  I 
winsTille  in  1U51,  and  during  the  last  thr^e  years,  made  at  eTaij  I 
extreme  of  high  and  low  water,  make  me  confidant  that  thia  enter*  | 
prLse  of  draining  the  Cayoga  marshes  will  do  no  iujory  whatever,  I 
but  that  every  interest  will  be  benefited. 

The  freshets  will   be  sent  directly  down  the   river,  and   not 
allowed  to  ii  jnrionsly  fill  np  Cayoga  lake.    The  aqaeduri  and  I 
embankment  across  the  marshes  of  the  enlarged  Erie  canal  wiU  I 
be  relieved  from  the  pressure  of  high  water.    The  wr  rt  1 

created  by  the  yarioos  dams  across  the  river  from  Bal^.^.^r^.tlle 
to  Oswego,  will  be  rendered  more  valuable  by  the  more  even  flow  1 
of  the  waten  and  by  the  increased  surface  given  to  the  Bald  wine*  I 
ville  pond,  which  increase  will  equal  twelve  square  milea  The 
freshets  passing  off  more  freely,  the  obstructions  to  navigation  in 
the  spring  on  the  Oswego  canal  heretofore  caused  by  high  waier 
will  be  much  less.  The  health  of  a  large  district  of  coniitn*  will 
be  improved^  and  a  vast  tract  of  now  worthless  land  will  be  made 
productive  in  the  highest  degree.  A  full  completion  of  the  plana 
of  the  commissioners  for  this  work  it  is  confidently  believed,  will 
accomplish  all  these  beuefita 

Signed  by  George  Geddes. 

At  last  accounts  Cross  lake  had  receded  2.5  feet^  and 
expected  to  recede  45  feet,  this  reduction  to  extend  to  Mosquito 
point  One  hundred  thousand  dollars  has  been  appr<ipriatai 
This  year's  supply  bill  appropriates  |25»0(M),  and  $55,000  mora  { 
will  he  needed. 

1858.  April  13.  Laws  chapter  179  : 

Sbction  L  It  shall  be  the  duty  of  the  canal  commissioners  to 
cHUHe  to  be  removed  from  the  outlet  of  Cayuga  lake  or  channel  of  j 
Seneca  river  at  and  in  the  vicinity  of  the  junction  of  the  Cayugft 
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and  Seneca  canal,  witli  the  said  river  or  outlet,  tUe  piera  or  abut- 
uientB  of  the  old  towing-path  bridge,  and  such  other  obstmetiona 
as  tend  to  prevent  the  natural  flow  of  the  water  in  the  river,  and 
also  to  dredge  out  the  channel  of  the  river  for  a  Bufficient  distance ' 
above  and  below  the  aqueduct  constmcted  for  the  purpose  of 
(mrrying  the  Erie  canal  over  the  Seneca»  Cauandai^na»  and  Clyde 
river,  so  as  to  allow  the  waters  of  those  rivers  at  all  times  to  pass 
off  without  obatructioQ  or  impediment,  and  as  readily  and  freely 
aa  they  would  naturnlly  do  if  no  improvement  for  the  purposes 
of  iho  cauala  were  made ;  and  the  expense  shall  be  paid  out  of 
any  money  appropriated  to  the  enlargement  of  the  Erie  canal 

§  2.  The  expense  of  the  above  work  shall  not  exceed  the  earn 
of  $30,000. 

1858.  February  4,  Assembly  No.  20,  Annual  Report  of  Oanal 
Commissioners,  report  of  Geo.  Geddes  on  Cayuga  marshes : 

Pruf^reHi8  report  of  work  on  Juek's  reef  a.     Ditch  lH*ing  dug  out'  I 
bide  of  coffer-dam  which  should  l>e  finished.    Also  the  gravel  dam 
put  in  by  contractor  should  be  removed.    The  cost,  in  addition  to 
the  estimates  now  pven  to  the  contractor,   will  not  exceed  $200. 
The  estimates  amount  to  $150,109.54. 

On  the  thirty-first  of  March  last,  by  order  of  the  commissioners 
in  char^e^  I  made  a  special  report  of  the  effect  of  our  work  on  the 
river.     From  this  report  I  make  the  following  extract : 

At  the  time  of  opening  the  f^ates  in  the  guard-dam,  January 
twenty-first,  the  river  was  the  lowest  it  had  been  at  anytime  since  the 
work  commeuced,  CroBs  hike  being  3  inches  lower  than  it  was  in  the 
very  dry  season  of  1854,  In  two  weeks  the  water  fell  4  feet  in  Cross 
lake  and  2  feet  10  inches  at  the  bridge  at  the  head  of  Mosquito 
point  bar,  about  the  same  at  the  bridge  of  the  direct  railroad  and 
2  inches  at  Montezuma,  the  principal  part  of  the  fall  being  lost  on 
the  sand  bar  above  the  railroad  bridge.  The  measurements  were 
made  just  before  the  freshets  commenced  raising  the  river. 

In  the  forepart  of  February,  there  was  a  heavj^  freshet,  and   on 
^  the  twentieth  day  of  that  month  a  greater  volume  of   water  waa 
'  pa«$sing  Jack's  reef  than  at  any  time  since  my  connection  with  the 
t  wort    The  beneficial  effects  of  our  cut  became  even  more  apparent 
in  high  water  than  it  waa  in  the  low  water  that  preceded  it    The 
water  in  Cross  lake  did  not  reach  the  old  high-water  mark  by  5 
fftet     At  Mosquito  poiut  the  water  did  not  reach  hist  year's  high- 
water  mark  bv  3  feet  10  inches.     The  difference  was  about  the 
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jneatrct  an3  embankment  over  the  river  and  marfehes  will  have 
^n  the  flow  of  the  river.  There  is  a  fall  of  about  3  inches  to 
the  mile  from  Cayiiga  lake  north  ward  to  and  beyond  the  railroail 
bridjre.  This  declivity  gives  a  considerable  cnrrent  to  the  water 
[ining  over  the  marshes*  The  embankment  of  the  enlarged 
lal  running  entirely  across  the  marshes  will  act  as  a  dam,  and 
thus  all  the  water  will  necessarily  be  forced  through  the  aqueducK 
The  river  where  it  is  crossed  by  the  canal  is  divided  by  Kipp^s 
isiland  into  two  channels.  Into  the  west  channel  empties  the 
Canandaigua  river.  This  channel  has  been  filled  up,  and  to  pro- 
ide  for  the  water  that  formerly  flowed  through  it  a  cut  of  about 
feet  wide  has  been  made  across  the  island  above  the  canal, 
nd  all  the  water  thereby  earned  to  the  east  channel 
The  west  channel  by  Kipp's  island  is  commonly  called  the 
atuidaigua  river  down  to  its  junction  with  the  other  channel. 
lie  east  channel  is  usually  known  as  the  Seneca  river*  The  west 
Canandaigua  channel  was  deep  for  its  whole  length,  averaging 
in  low  water  about  IG  feet  The  east  or  Seneca  channel  is 
shallow,  averaging  in  low  water  less  than  4  feet  deep. 

The  effect  of  carrying  all  this  water  into  the  east  channel  is,  in 
|ch  times  as  the  marshes  are  not  covered  with  water  so  as  to 
low  a  free  flow  over  the  canal,  to  dam  it  up.  So  that  on  the 
seventh  day  of  November  there  were  2  feet  difference  in  the 
level  of  the  surface  of  the  river  above  and  below  the  enlarged 
Vf  where  it  crosses  the  Canandaigua  channel.  This  difference 
gradually  increased  from  9  inches  on  the  seventh  day  of 
SBptember.  By  the  fourteenth  of  November  the  freshet  was  at 
it3  greatest  height,  the  water  flowing  freely  over  the  old  canal 
from  the  lock  near  the  Canandaigua  channel  westward  all  the  way 
across  the  marsh,  for  a  depth  over  the  canal  of  more  than  2 
feet,  thus  gi^'ing  a  cross  section  of  at  least  15,000  feet  This  free 
discharge  of  water,  after  it  had  risen  over  the  banks,  equalized 
ill©  surface  above  and  below  the  canal,  so  that  there  was  but  0.07 
feet  fall  in  crossing  the  canal. 

Whent  the  embankment  of  the  enlarged  canal  is  linished,  this 
15^00«>  feet  of  waterway,  that  allowed  the  surface  above  and  below 
the  oaoal  to  become  nearly  level  with  each  other  on  the  fourteenth 
of  November,  will  be  shut  up,  and  the  water  must  all  find  its  way 
through  the  aqueduct  across  the  Seneca  channel. 
60 
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btiih  to  the  fifth  of  December  4.68,  or  0.22  a  day.     That  la,  in 
^lyM,  viz.,  from  the   I4th  to  tha  30th  of  November,  1857, 
th  r  below  the  canal  fell  4.25,  while,  in  1849,  the  rate  of  fall 

woald  not  give  more  than  1  foot  4  inches. 
I  These  measurementH  were  made  at  the  »ame  time  of  year  when 
|ie  effect  of  the  weeds  in  retarding  the  cuiTent  of  the  river  would 
the  same  in  both  cases.  When  Mosquito  point  bar  and  the 
other  bars  in  the  river  are  removed  up  to  the  long  bar  over  whi«'h 
the  direct  railroa*!  passes  and  tbe  4  feet  that  we  have  reduced  the 
surface  is  brought  up  to  Hard  point  bar,  the  discharge  will  lie 
freer  than  it  is  now  and  the  freshets  will  subside  still  more 
rapidly.  The  present  declivity  in  low  w*ater  of  the  river,  from 
Montezuma  to  Hard  point,  may  be  put  at  3  inches  to  the  mile. 
When  the  bars  below  are  removed  it  will  be  1  foot  to  the  mile. 

But  for  the  removal  of  Jack's  reefs  and  the  liars  above,  it  is  not 
oiwiy  to  the  undersigned  to  see  how  it  would  have  becm  practi- 
cable to  prevent  the  enlarged  canal  from  damming  up  the  river  in 
high  water  to  the  great  injury  of  the  lands  above  to  and  including 
rthaca^  without  very  great  cost  in  opening  a  wide  and  deep 
channel  as  low  down  the  river  as  Campbeirs  island.  Indeed,  it 
may  be  well  questioned  whether  the  obHtructi<m  could  l>e  obvi- 
ated effectually  without  some  reduction  of  the  bars  all  the  way  to 
«rack*8  reefs.  The  whole  declivity  in  the  river  in  1851  in  low^ 
water  was,  from  Montezuma  to  the  head  of  Jack's  reefs,  3.30  feet 
only  about  1.75  inches  to  the  mile.  The  advantage  of 
Iding  4  or  5  feet  to  this  declivity  must  be  apparent, 
[Proposals  received  for  dredging  bars.  Resigns  as  the  big  work 
r<lone. 

Signed  by  George  Geddes, 

1858.  February  *26,  Assembly  No.  46.     Report  of  the  Committee 
Grievances,  relative  to  obstructions  in  the  outlet  of  Cayuga 
fee,  on  which  the  preceding  law  was  based. 

[Tour  committee  to  which  was  referred  the  petitions  for  the 
loval  of  obstructions  in  the  outlet  of  Cayuga  lake  and  channel 
Seneca  river,  beg  leave  to  make  the  following  report,  and  sub- 
it  for  the  consideration  of  the  House  the  annexed  bill : 
In  order  to  a  proper  understanding  of  this  important  subject,  a 
l^mewhat  e:ttcnded  statement  of  facts  is  necessary. 

pursuance   of    an    act   passed   July    10,   1851,   appointing 
Tiiliam  Adams,  Henry  Fitzhugh  and  J.  B.  Williams  a  committee 
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villi  dds  ideft  tiie  lodoi  uuM^iMiciiid  vpoii  the 
of  tli«  CttTiiga  mad  SfniHS  ctttid  van  amde  foi  allow 
:of  tlMi'««lttr loi^ of  4  ImL 

IS  bean  aaid  to  shorn  lluU  it  «w  acA  deaigMd  to 
off  BJiT  part  of  the  svaaip  tanda  frooi  tk  baoafits  to  be  deiiTed 
f ixim  ilia  eoapleliom  ol  tlha  irofk  teso*  wkkli  Ak  ar  '^^a^ 

Tour  ooaaaiittaa  aia  InppT  to  ba  abla  to  aaj  frv ...  — xmatioD 
tbat  tbe  aooliBct  for  tba  exoavalki&  al  Jar^*s  raefB  is  eompleted« 
and  in  tfa«  Tidnilj  wliioh  ooold  ba  afeelad  by  Ibis  work  tbe  readt 
is  atl  tlial  could  be  deairad.  tiia  water  level  baioig  lediioed  soim 
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riMi  The  J  altio  learn  tbat  there  is  a  gufficiBiit  aaiomit  of  anax- 
pairded  balance  of  Itist  year's  appropriation  to  take  out  the  inter- 
veniug  barji,  and  that  the  work  is  already  under  contract 

But  yoor  committee    regret   to  learn   that  as  the   promised 

^     -  '   Tcs  to  b«?  derived   from  this  great  work  are  about  being 

the  State  herself*  through    the   acts  of  her  ageutSi  has 

place«i  obfttructiona  in  the  way  which  forbid  not  only  the  benefits 

anticipat-fd,  hut  actually  add  to  the  original  difficulty. 

At  Montezuma  these  marshes  are  6  miles  in  width  ;  at  this 
point  they  are  crossed  by  the  Erie  canal,  which  formerly  locked 
down  to  a  level  with  the  marsh,  a  tow-path  bridge  and  embank- 
ment extending  across ;  this  plan  with  an  occasional  dredging  to 
clear  away  the  accumulating  deposit  and  weeds  which  here  grow 
rapidly  *  workt^  well 

But  the  canal  boanl  ni  ioninn  times  cnuceivad  the  idea  ot  con- 
structing a  magni6c^ut  embankment  across  the  marsh  some  18 
fe^t  in  height  above  the  former  water  level. 

In  order  to  realize  the  magnitude  and  great  cost  of  this  work 
one  must  be  familiar  Avith  the  composition  of  the  soil  of  this 
marsh.  It  is  made  up  almost  entirely  of  shells  too  small  to  be 
kguished  by  the  naked  eye,  and  decayed  vegetable  matter 
» iJicb,  when  dry  and  exposed  to  the  air,  is  of  a  very  light  nature 
and  easily  blown  about  by  the  wind,  and  when  under  the  water, 
IB  soft»  yifdding  and  spongy.  This  soil  extends  to  a  great  depth  so 
th   :  -i  driven  one  upon  another  find  no  solid  bottom,  although 

h     ^  y  K*>iDg  down  60  or  70  feet. 

The  aqueduct  under  this  embankment  is  completed  through 
li  it  is  designed  to  paps  all  of  the  waters  of  Cayuga,  Seneca, 
o.  w  -ked  and  Canandaigua  lakes  and  their  tributaries.     The  origi- 
nal ilesign  c*>nsisted  of  twenty  arches  of  22  feet  span  and  10  feet  in 
ife  from  the  apron  below  to  the  trunk  of  the  canal  above,  but 
A  urgent  remonstrances  of  persons  living  on  Cayuga  lale, 
were  increased  by  the  addition  of  one- third  and  now  31 
opuningfi  of  the  above  dimensions  or  about  600  feet  in  the  clear 
is  all  ■  ♦>  left  for  the  waters  of  these  lakes  to  make  their  exit. 

W«.  -  -  -  lie  aqueduct  the  embankment  is  completed  and  in  use 
lor  ndarly  one-half  a  mile  where  a  temporary  lock  lets  boats  pass 
down  to  the  level  of  the  marsh  as  formerly.  From  this  look  to 
the  west  bank  the  towing-path  is  of  solid  earth. 
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The  citizeaa  of  Ithaca,  one  month  after  the  time  of  the  highesl^ 
water  mark  at  that  place,  finding  their  village  stiU  Bubmer 
to  a  great  ilegree,  appointed  Messrs*  J.  B.  Williams,  Harvey  A,] 
Dowe,  B.  G,  Ferris  au'l  J,  H-  Selkreg  a  eommitteo  to  iij<|iiirp  iulol 
the  caases  of  the  high-water  mark  of  the  lake* 

On  the  fonrteimth,  fifteenth  and  sixteenth  days  of  July  last^j 
accompanied  by  Stephen  Dexter,  as  consulting  engineer,  tliej] 
visited  this  work  and  found  that  the  arches  of  the  aqneduoi  wer 
actually  4  inches  up  on  the  trunk  of  the  canal,  and  they  learned] 
that  it  had  been  12  inches  above  the  bottom  of  the  canal. 

While   the   aqueduct   was   thus   passing   water  U^   its  ntmoak 
capacity,  these  gentlemen  report  that,  in  their  opituoUi  more  wafc 
was  runninof  over  the  tow-path  west  of  the  embankment  than  was^ 
pasiiiing  through  the  openings  of  the  aqueduct  and  with  so  much 
force  as  to  wash  out  from   tbe   tow-path  large   channels,   thus 
rendering    the    fact    obvious   that    this    work   formed   a   serious 
obstacle  to  the  free  passage  of  the  water  and  to  such  an  extent . 
was  this  tow-path  injured  that  the  State  was  compelled  to  employi 
steam  tugs  to  tow  lioats  across  the  marsh  while  the  horses  made 
a  detour  of  some  miles  around  to  meet  them  on  the  other  side. 

It  was  the  opinion  of  the  committee  that  had  the  embaukmeotl 
been  completed  as  at  present  designed,  the  consequences  would [ 
have  been   most  deplorable ;  firstly,  to  the  people   living  on  the] 
lake  who  would  have  been  submerged  by  the  water  held  back   by  J 
the  structure  ;  secondly,  to  the  canal  itself^  for  when  we  consider] 
the  nature  of  the  material  on  w^hich  the  bank  is  to  stand  the  con- 
clusion is  inevitable  that  it  cannot  resist  the  immense  pressure  of  J 
tlie    water  which  would    be   held   up  by   it,  and  Hhould  it  give ' 
way,  canal  navigation  would  necessarily  be  entirely  cut  ofl:'at  all 
p«»ints    west     of    the    works,    which,    to    say     nothing    of    the 
great     cost    of    repairing     the    breach,     would     prove     almuat 
ruinous     to     the     credit     and     interests    of    this    great    State! 
work,    and     lastly,    though     not      least,    is    the    immense  loss' 
of  life  and  property  which  must  result  to  those  living  below  the  j 
work  in  the  event  of  so  t^^rrible  a  catastrophe,  when  the  released  j 
waters  would  rush  down  upon   them  without  warning  and  bttrjrj 
all  that  stood  in  the  way  of  their  resistless  progress* 

Your  committee  are  of  opinion  that  we  should  deliberate  long  ' 
and  carefully  before  we  take  a  step  which  may  be  fraught  with 
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sticli  terrible  ootisequeuces  to  the  live«  and  property  of  our  fellow 
citixQDs. 

The  Gommitiee  of  observation,  in  order  to  establish  cooclusively 
these  {acta  proceeded  below  the  works  to  ascertain  how  much  the 
rftti>r  hiid  fallen  frotn  high-water  mark  in  June ;  and  at  various 
E>oiuts  below  they  found  such  fall  to  be  from  2'  S''  to  3'  S",  while 
above  this  work  8"  only  gave  the  margin  between  the  highest  point 
reached  in  June  and  that  at  the  time  of  theij*  visit 

It  is  but  fair  to  say,  however,  tliat  the  ruins  of  the  old  tow-path 
are  not  yet  removed  from  the  front  of  the  arches  and  thus  form 
something  of  an  obstruction  to  the  free  flow  of  the  stream* 

But  the  fact  that  the  arches  were  pressed  entirely  full  and  that 
the  current  had  been  so  swift  as  to  wash  away  the  tow-path  to  the 
west^  leads  us  to  the  inevitable  conelasion  that  either  the  saspen- 
lion  of  the  work  or  the  buildin*^'  of  atlditional  openings  are  imper- 
itively  retjuircd  to  provide  for  the  speedy  exit  of  the  acctimulation 
consequent  on  the  return  of  another  season  like  the  past. 

The  experience  of  one  of  our  number  on  the  improvement  made 

the  past  seasons  on  the  Raqnet  river,  warrants  the  opinion  that 

with  the  most  careful  [provision  for  the  escape  of  the  water  through 

aqueduct,  still  it  will  form  somewhat  of  an  obsti*uction,  for 

rt'  auce  referred  t*)   was  jjerfectly  parallel,  where  the  stream 

\  li  I,  passing  round  an  island,  one  of  the  Viranches  was  dammed, 

and  all  the  water  compelled  to  pass  through  the  remaining  one, 

when  it  was  found  to  set  back  the  head  water  for  three  miles  from 

rthe  work,  causing  complaint  and  damage  to  those  owning  property 

Ijaceut  thnreto. 

Since  the  foregoing  facts  were  l>rought  to  the  consideration  of 

the  committee,  the  report  of  the   Canal  Commissioners  has  been 

brought  to  our  notice  and  fully  corroborates  all  herein  set  forth. 

Extracts  from  pages  112  and  113.     See  Canal  Commissioners* 

'r**port,  1858,  extract  next  preceding  this. 

It  will  be  noticed  by  reference  to  the  facts  that  the  Central  Bail- 

3ad  Company's  engineers  provided  over  1,200  feet  of  water  for 

the  same  quantity  of  water  to  pass  off ;    and  that,  too,  where  the 

sbannrl  was  straight  and  clear;  while  this  State  work  closes  up  a 

]iauui^l  somo  10  feet  deep  at  low-water  mark,  and  compels  all  the 

rMter  to  fvssume  a  different  direction  and  pass  off  where  the  chan- 

Eiel  was  only  4  (eet  at  the  same  stage  of  the  waters. 


tie  v3li(P&  oi  Spa^prnt.  B  mAm  fctinr   smJ  tlid 
of  liiBvwk;  As  bet  iskM«sWlbt  < 

€>f  pfopeitT,  rifc^^iiiii.  ssfilasB  wO  pcrnkgea.  and 
tike  krv  lnd»  dbiMl  l2i#  TiWiy  of  ItV^i^.  m  Cat  ap  iia 

Itt^temcte  of  Hmli^  ji^  wfcst  b  fig  irocse^ 
&e  Etm  nd  hailtkof  tib#  adnbteate  br  tbe  exhaU- 
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While  the  State  has  been  endeavoriug  to  dram  these  low  lands 

with  oDh  hand,  with   the  other  she  has  been  filling  in ;  thus  not 

otjy  rendering  useless  the  projected  benefits,  but  actually  adding 

to  the  troubles  originallj  endured  by  tUe  people  of  thi«  locality. 

At  tliis  these  people   very  justly  feel  j^jj^rifived,  and  ask  this 

Iiegtslature  to  protect  them  from  the  State  officials  wltoae  miscal- 

culatioas  have  brought  these  evils  upon  them. 

This  claim  is  strengthened  by  the  fact  before  bi;arri  uun  tuese 

ads  are  to  be  taxed  to  pay  the  expenses  incun^ed  in  lowering  the 

ater  of  the  lake  and  its  tributaries. 

It  is  well  also  to  mention  the  fact  that  these  people  have  not 

been  here  clamorous  for  damages,  but  that  all  they  ask  is  that 

the  State  shall  give  them  back  a  free  passage  for  the  water  of  the 

lake,  that  it  may  not  set  back  on  them* 

The  precedent  already  established,  wherein  the  citizens  of  Gtoa- 

»harie  were  allowed  some  fifty  claims  on  account  of  damages  result- 

ugfrom  the  construction  of  the  aqueduct  at  that  place,  admonishes 

what  may  be  the  result  in  case  the  present  plans  are  carried  out 

the  construction  of  the  works  referred  to  in  this  report. 

The  fact  that  the  State  adds  to  the  amount  of  water  in  these 

aams  by  the  public  works,  has  also  been  presented  for  the  con- 

bideration  of  the  committee. 

Thus,  via  the    Chemung  canal,   the  waters   of    the    Canisteo 

river  are  brought  this  way ;  and  the  enlarged  Erie  canal  conveys 

large  volume  of  the  waters  of  Lake  Erie  to  swell  the  accumula- 

ion  at  these  points ;  this  fact  is  an  additional  consideration  why 

lie  prayer  of  the  petitioners  should  be  granted. 

There  is  one  fact  developed  during  the  progress  of  this  pro- 

^traeted  examination  which  it  may  be  well  to  mention.     As  the 

:>UDtry  is  cleared  up  and  the  swamp  lands  drained  and  subjected 

cultivation,  the  time  required  for  heavy  rains  to  find  their  way 

to  the  streams  and  lakes  is   very  much  shortened.      Where»  in 

former  times,  the  low  lands  held  back  and  distributed  slowly  their 

contents  for  weeks,  a  few  hours  now  suffice  to  precipitate  the  fall* 

iug  water  into  their  natural  avenues  of  escape  (this  accounts  for 

the  conparative  ruin  of  many  of  the  best  mill  sites  in  the  country, 

by  reason  of  too  much  water  at  one  time  and  too  little  at  another). 

Phis  fact  is  a  reason  why  the  avenues  of  egress  should  be    kept 

en  and  cnlartjtd  instead  of  narrowing  up  and  confining  their 

ieape. 
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It  was  also  broQgLt  to  the  atteDtion  of  the  committee  that  thi 
baeis  of  caletilation  assumed  bj  the  engmeere  m  the  cotistmi: 
of  this  State  work  might  haye  been  the  quantity  of  water  pansiugl 
a  given  point  in  a  given  length  of  time  ;  this  method  of  calcula^ 
Hon  may  answer  in  rapid  streams  which  may  be  fed  by  apringa. 
But  in  this  instance  the  basis  shoukl  be  the  amount  of  eount 
drained  by  this  stream.  And  if  a  calculation  is  made,  based  on 
these  grounds,  the  passages  left  are  too  insignificant  to  at 
answer  for  the  purposes  for  which  they  were  designed,  for  it  will 
be  seen  that  the  shed  water  of  these  lakes  and  river  is  scaroelyj 
exceeded  by  our  largest  streams* 

Your  committee,  believing  that  the  State  does  not  desire 
oppress  any  communitj'  or  any  locality,  have  unanimously  agreed^ 
to  report  favorably  to  the  pra3*er  of  the  petitioners,  and  or 
for  the  consideration  of  the  House  the  following  bilh 

1859*  January  26,  Assembly  No.  40.     Canal  OommissioDe 
Eeport* 

The  draining  of  the  Cayuga  marshes  was  authorized  by  a€t« 
chapter  178,  Laws  of  1853,  and  placed  in  charge  of  the  canal  oom- 
missioners.     The  Legislature  appropriated  for  the  work  up  ta^ 
January  1,  1858,  the  sum  of  §175^000.     Aud  the  amount  expended^ 
for  the  same  was  $169,008.14.     The  main  work  at  Jack's  reels  i 
nearly  completed.     The  dredging  of  the  Imrs  from  that  point  tal 
the  New  York  Central  bridge  was  put  under  contract  in  December,] 
1857*    The  plan  proposed  dredging  channels  through  the  bare  i 
feet  in  depth  below  the  water  and  100  feet  wide  in  hard  material, 
and  in  some  cases  when  the  bottom  was  of  a  soft,  yielding  natui^e,  i 
20  to  40  feet  Ln  width  relying  upon  the  current  to  enlarge  tiiaj 
channel  to  the  desired  dimensions.    No  work  was  done  under  thiaj 
contract  until  late  this  falL     A  channel  30  feet  in  width  has  beeal 
dreilged  through  the  bar  at  Weedsport^  and  the  amount  erpeodedl 
for  the  year  up  to  January  1,  1859,  is  |1,13J.    To  carry  out  the 
objects  of  this  improvement  a  further  appropriation  will  become 
necessary.    No  estimates  have  yet  been  made  or  plans  mat 
for  the  full  completion  of  the  work. 

1860.  January  13,  Assembly  No.  15.     State  Engineer  s  R<?poit/1 

The  work  of  **  removing  obstructions  from  Seneca  river,"  from 
above  Seneca  river  aqueduct  to  mouth  of  Canandaigua  outlet,  j 
luthorized  by  act,  chapter  179,  Laws  of  1958,  was  put  under  con* 

net  October  9,  1858,  and  has  progressed  favorably  during  the ' 
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'>n.  The.  old  tow«path  bridi^e  at  foot  of  Cayuga  lake  has 
eea  removed.  About  30»000  cubic  yards  of  the  bar  and  deposit 
imediately  above  and  below  Seneca  river  aqueduct  has  been 
excavated,  and  there  remains  about  60,000  cubic  yards  to  fully 
complete  the  entrance  tod  discharge  way  to  the  aqueduct  A 
channel  about  60  feet  v^ide  is  excavated  in  the  bed  of  the  rirer  for 
a  distance  of  23  chaiiua  below  the  aqueduct,  and  about  27  feet 
.wide  for  82  chains  farther,  and  50  feet  wide  thence  (24  chains)  to 
mouth  of  Oanandaigua  outlet.  The  total  excavation  done  for  this 
channel  and  the  entrance  and  discharge  way  to  the  aqueduct  is 
72,800  cubic  yarda  The  plan  of  work  upon  which  the  present 
estimates  are  based  contemplates  the  removal  of  old  towing-path 
bridges,  the  removal  of  bars  at  entrance  and  discharge  way  of 
aqueduct,  and  excavation  of  channel  down  Seneca  river  150  feet 
wide  fi*om  aqueduct  to  toll-bridge  (about  45  chains),  and  100  feet 
--  '^"^  from  toll-bridge  to  mouth  of  Oanandaigua  outlet  (about  84 
Lis),  and  is  now  estimated  to  cost,  exclusive  of  engineering  and 
contingencies,  $25,680,  being  an  increase  of  $4,080  over  the  last 
annual  estimate,  providing  a  larger  entrance  and  discharge  way 
to  the  aqueduct,  and  a  larger  channel  from  aqueduct  to  toll- 
bridge.  It  is  believed  that  this  work  will  be  completed,  including 
contingencies  and  engineering,  within  the  amount  ($30,000)  appro- 
priated by  the  act  authorizing  the  construction  of  the  work, 
1800.  See,  also.  Law  inserted  after  1890  following, 
1860.  February  2,  Assembly  No.  51.  Canal  Commissioners^ 
sport. 

Draining  Cajruga  marshea  The  main  cut  or  principal  channel 
at  Jack's  reefs  was  substantially  completed  100  feet  wide,  and  to 
&  depth  6  feet  Ijelow  lowest  water  at  the  close  of  the  year  1857, 
id  the  excavation  of  bars  between  that  point  and  the  bridge  of 
le  New  York  Central  railroad,  direct  line,  on  the  Cayuga 
larshes,  was  put  under  contract  to  L,  L.  Lowell,  in  December  of 
lat  year,  at  an  estimated  cost  upon  the  plan  then  contemplated  of 
$17,398.60.  This  plan  proYides  for  excavating  channels  of  various 
idths  and  depths  through  the  bars,  numbered  1  to  10  con- 
scutively,  from  Jack's  reefs  to  railroad  bridge,  as  follows ;  Bars 
los.  1,  2,  3,  4,  6  and  8  to  be  20  feet  wide  on  bottom  ;  slopes  2  to  1, 
and  bar  10  feet  low  water.  Bar  No,  5,  Hickory  island,  to  be  40 
&et  wide  on  bottom ;  slopes  2  to  1,  and  bar  10  feet  low  water. 
Jar  No.  7,  Mosquito  point,  to  be  60  feet  wide  on  bottom ;  slopes 
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tkUpaitim€dih^BtaimmomtidtBeb6ihjibB  cmls»iig)il  to  he 
ftfarffaJ,  Iff  eoMjg  to  the  hmdgof  yop  oooiaottee.  The  peti- 
tfeoerx  r«rfme«Bt  tbii  Uiete  mn  about  30«000  aoM  of  mftrsh  ud 
iweiap  Uii4b  ncpir  owtfBfomed  hj  the  SeiiMa  tmr ;  thel  s  portion 
<^  «eid  UoAm  eie  ^iie  overflowed  in  ooatfeqiieBoe  at  the  ooiiBlrtiL' 
lioii  id  Ibo  high  embenlciiieiite  of  the  Erie  caoal  ecioesnid  marahes; 
that  the  Erie  eaoal  from  Bnffiilo  to  Montezuma  is  snpplied  vilh 
wat#r  from  Lake  Erie  aod  from  feeders  between  Buffalo  and  Moa- 
U^xnnuk ;  that  the  lockage  m  down  to  Monteznma  between  those 
plaMa,  and  ia  alao  downward  from  Jordan  to  Monieznma,  and  that 
a  Tory  large  proportioa  of  the  surplus  waters  of  the  canal  betwe^fo 
BaSalo  and  Jordan  are  discharged  into  the  Seneca  river  at  Monte- 
li,  thereby  greatly  increasing  the  amount  of  water  from  that 
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iiaturallj  flowing  in  that  river.  That  said  lancl^  are,  in  their  pres- 
ent condition,  of  but  little,  if  any,  value,  and. are  a  source  of  con- 
tagion and  disease  to  the  surrounding  country  in  consequence  of 
the  waters  of  the  Seneca  river  rising  above  its  banks  and  over- 
flowing them,  and  that  if  drained  they  would  prove  to  be  rich  and 
valuable  as  any  lands  within  the  limits  of  the  State,  That  they 
believe  that  the  landa  aforesaid  can  be  reclaimed  60  as  to  render 
thero  capable  of  cultivation  and  exceedingly  productive  by  com* 
pletiug  the  removal  of  the  bars  in  the  river  between  Cayuga  lake 
and  Jaok*s  reefs ;  therefore,  they  respectfully  pray  that  your  hon- 
orable body  will  make  such  appropriations  as  will  complete  th<» 
work  now  bo  nearly  finished* 

Extracts  from  1858^  Assembly  documents  Nos.  20  and  46,  pre- 

[  ceding,  with  the  additional  statement  that  1^00  to  2,000  acres  of 
land  have  been  drained  by  the  works  already  finished,  and  a  recom*- 
mendation  of  a  bill. 

1860.  March  2,  Assembly  No.  101.  Eeport  of  State  Engineer  on 
draininf^  Cayuga  marshes : 

The  following  resolution  of  the  Assembly  has  been  received : 

'      Resolved,     That  the  State  Engineer  and  Surveyor  is  hereby 

[requested  to  report  to  this  house,  at  the  earliest  period  practical 
ble,  what  amount,  in  his  judgment,  is  necessary  to  complete  the 
draining  of   the  Cayuga  marshes,  and  whether  he  deems  such 

[work  necessary  or  practicable. 

In  answer  to  which  the  State  Engineer  and  Surveyor  begs  leave 
respectfully  to  submit  the  following  report  \ 

This  work  was  contracted  to  L.  L.  Lowell  in  December,  1857, 
and  embraced  or  specified  the  following  work,  viz, :  The  excava- 
tion of  channels  through  bars  Nos.  1  to  10,  inclusive,  of  various 
widths  of  bottom,  with  side  slopes  of  2  to  1,  and  depth  below 
low-water  mark  as  follows  :    See  No.  51,  preceding.     Under  this 

^fxmtract  the  following  work  has  been  done  :     See  same. 

The  work  done  thus  far  is  very  materially  enlarged  from  that 
specified  in  the  contract.  In  making  up  an  estimate  of  the  cost 
to  complete  the  work  properly  embraced  in  this  contract,  the  bars 
Nos.  5  and  7  are  based  upon  depths  of  10  feet  below  low-water 
mark,  and  same  widths  as  now  commenced.  Bar  No.  9  is  com- 
puted at  20  feet  bottom  and  10  feet  below  low  water;  and  bar  No. 

_10  to  be  20  feet  bottom  and  10  feet  below  low  water  at  the  foot, 
ind  rising  on  a  regular  grade  to  8  feet  below  low-water  mark  at 
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[  or  fsilrDMi  bndg*^  *&d  iht  rMnainiiy  bttn  as  «pectfieil 

Ddof  ooimpkidii^  ttpon  this  pluy 

a(  iJTaiciiig  t^  Oijugft  man^baifi  lias  been 

^  of  Ae  cnal  coMuasiaoamsiiioe  IBSa,  and 

acd  quantities  hefevitk  cahmitird  mm  baaed  upon 

laad  ditooblamed  fraa  Uiair  mporta. 

Tka  cal  Onog^  JmI  a  leeia  wm  eMifiletod  in  1857  at  a  coot  of 
mbmmi  $16SJXKk  Tkia  dapnased  the  amiaoa  o{  the  water  at  Otobs 
iafa^  1  fldfe  abora,  abooi  4  feci  18S&  Ko.  9a  And  tbe  plan 
Aaa  adupiad  lor  oaatisaaag  the  work  vaa  da^nad  ta  carry  up 
tbii  dapfaaaion  to  Iha  foot  ol  the  manhaa  bj  excafating  channele 
of  aoitable  dlmenffloiia  (or  tha  ordinal^  dow  throngL  the  inter* 
rantag  bara,  and  abore  thia  point  (Mosqniio  point  k  to  the  railroad 
bridge^  to  excarata  a  narrow  channel  of  20  feet  width. 

It  waa  beliered  thai  whan  this  work  wae  ax6oaled«  a  sbart 
experienoe  would  determine  the  proper  dimenaiorm  of  the  ehan* 
neb  through  the  bara  betwBen  Mosqniio  point  and  the  railroad 
bridge ;  and  the  increased  velocitj  in  the  narrow  channel,  dne  to 
the  greater  deeliritj  obtained  below»  would  very  materiallv  eoono^ 
mhsB  in  excaTating  or  enlargmg  theae  channels  to  tbe  rt-dtismcl 
dimenaiona* 

For  the  purpose  of  this  estimate,  a  channel  of  60  feet  liotiani 
tbroagh  bars  Kos.  8,  9  and  10,  with  slopes  of  1  to  1  and  a  depth 
of  10  feet  for  bars  8  and  9»  and  an  arerage  depth  of  9  feet  below 
low-water  mark  for  Na  10,  is  asanmed,  in  the  jndgoient  of  the 
nndersigned,  aa  the  maximnm  channel  which  will  be  required 
to  obtain  the  largest  benefits^  proportioned  to  the  expenditure 
aoogbt  for  in  this  improTement  Some  of  the  smaller  bars 
below  Mosquito  point  may  retiuire  a  larger  ^lianuel,  and  an  allow- 
anee  is  made  for  this  contingency.  The  iDcrease  of  excavation 
07er  the  amount  estimated,  as  inclnded  in  Loweirs  contract^  in 
computed  at  50,000  cubic  jarda,  and  estimated  to  cost  $G,U00l 
The  aggregate  cost  for  completion  is :  For  work  included  in 
LowelI*s  contract,  $30,000 ;  for  work  not  included  in  Lowell's  eon* 
tract,  tG^OOO;  add  for  contingencies,  $4,000;  total,  $4<J,OO0. 

As  to  the  practicability  of  successfully  draining  most  <  '  '  4 
landa  bordering  on  the  Seneca  river  there  can  be  no  r^  ie 

doubt  since  the  effect  of  the  work  at  Jack^s  reefs  has  been  seen ; 
and  that  tlie  work  is  so  nearly  completed  that  it  would  seem  no 
Ir^ij  N*r  M  .nn-if;r>a  as   to  the   propriety   of  expending   the  sum 
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required  to  finish  ii  The  completion  of  this  work  will  remove  all 
just  causes  of  complaiui  that  might  grow  out  of  the  embankment 
of  the  enlarged  Erie  canal  retarding  the  flow  of  water  over  the 
marshes ;  and  it  is  judged  important  that  Mr*  Lowell's  contract 

lould  be  at  ontie  completed  that  the  cuts  he  is  to  make  below  the 
railroad  bridge  may  be  connect-ed  wnth  those  now  in  progress 
above  the  railroad  bridge,  under  an  act  passed  by  the  Legislature 

id  extending  to  the  canaL 

.    VAN  K  BICHMOND,  8.  E.  &  a 

186L  February  6,  Assembly  No.  57.  Canal  Commissioner  b 
Beport. 

The  appropriation  for  removing  obstructions  from  the  Seneca 
river  is  exhausted,  except  $3,500.  Observations  have  been  made 
bj  resident  engineer  M.  S.  Kimball,  to  ascertain  the  effect  this 
improvement  is  to  have  to  reduce  and  keep  dow^n  the  water  at  the 
old  surface,  and  prevent  the  overflow  of  lands  above  the  canal. 
He  reports  as  follows  : 

The  old  towing-path  bridges  are  moved,  and  passageways 
[eared  at  the  aqueduct  A  channel  150  feet  wide  for  2,500  feet 
own  is  cut  A  large  portion  60,  and  the  balance  30  feet  wide  is 
dug  below  the  Canandaigua  outlet  A  60-foot  channel  for  five- 
sixths  the  diitance,  and  30  feet  for  the  remainder,  has  been  cut 
through  the  bar  between  the  outlet  and  the  railroad  bridge,  on 
the  work  added  by  the  board  of  canal  commissioners  in  December 
of  last  year.  Levels  show  still  a  considerable  fall  in  the  Canan- 
daigua between  the  two  sides  of  the  canal  In  my  judgment  noth- 
ing short  of  a  channel  150  feet  wide  to  the  outlet,  and  100  feet 
from  that  to  die  railroad  bridge,  put  down  to  the  aqueduct  floor 
at  the  upper  end*  and  brought  to  the  marsh  work  now  in  progress 
below  will  do.  The  Canandaigua  is  a  very  deep  stream,  and 
requires  a  wide  and  deep  outlet  to  compensate  for  cutting  it  ofL 
-he  total  estimated  cost  of  this  work  on  the  plan  now  recom- 
mended, is  $55,320.  Deduct  former  appropriations,  $30,000. 
Be([uired  to  complete,  $25,320, 

Dhaining  the  Cayuqa  Mabshes. 

A  full  description  of  this  improvement  together  with  tabular 

iitements  of  quantities,  cost  of  different  plans,  etc.,  are  given  in 

the  report  for  last  year.     The  plan  of  the  work  then  recommended 

was  estimated  to  cost  for  the  work  remaining  to  be  done  $47,108  ; 

G2 
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nlvtiMl  lt<M¥lO  ittmifctiifiil  of  former  approprijitiQiia     Tlie 
n  mftd<*  a  further  appropriatioo  for  t> 
-♦ou  ixx  til©  law  that  no  moneys  on^fw-iu 
lit  ia  cam  pie  ted  or  progressed  f Ar  enoogli 
^ffeotsB.    No  fottds  can  be  realized  from  Uiis 
lid  respeolfuUy  recommend  that  an  ai 
-  made  U>  complete  this  improtameiil. 
uihy  pcHiil  remain  in  the  same  condition  aa 
I  *         "^    00  cubic  Tarda  hare 
,,.  .  ., IS  above,  upon  irhich 

^npii  amouDting  to  $4,110  in  exoe« 
far  attained  in  this  improve^ 
».\  I  i'jtx»4  Irainage  of  a  coutttderable 

f  wv^  hMiv  0  A.),  bordering  on  the 

^^•ii  J4m4  «  rt^  and  Mosqtiito  point,  and  A 
vjk^i  Hit^-iMj  toti^  te  hmdm  Ijisag  aboTe  Mosquito  point  ^m 
Uli  ^.Kt^  i*a%^m\  x^%^iA»nm  oUrBth^^    The  large  and  main  bodj 
hm  melaimeLl  br  tbb  work  lies  above  Mosquito 
ik#  W«^^i>&^^i><^  ^^^^^'  f  theex] 

.  A \.  ^.^f^  ^^^xk  otTer  be  fuUj  ,— .^^a  until  n  .i.,.^^_. 
^ll^K  ii^>.  through  all  the  bars. 

vo>rk  donew     See  last  I^t^port  for  amonots  to  be 
*  S,  noldoae*    Bar4,  '* ''"'     rJs,  82,470  doa 
iiainiog.    Bar  Ka  5,  eet  long,  98«^ 

Iviih^ ;  1  IjaOrarda.  $3,301  remaining*    Bar  Xa  7, 800 
4W  (eat  of  100  X  10,  36,100  yards,  $3,915  ^1 
"vii  remiuniug.    Bar  Na  9«  4o  x  9  cut  made,  llj, 
>iX>  yardii,  $754  lemaina.     Bar  lio.  10,  2,400  of 
f  SOx 8, 33,800 yarda. $8,788  done ;  61,200  jaid* 


til 


t.  In  oonaeqnenee  of  the  improTemeot»  of  the  otit^ 
NVv^iK^  Uk«««  allowing  a  more  £ree  discharge  of  water  from 
'     nd  that  iu  the  diy  aeaaon  of  the  year  the  %v 
u>w  that  it  is  impossible  to  load  boats  to  : 
i4|^aoity  without  conveying  a  portion  of  the  loading  to 
I  ^Mg  the  lake*     In  order  to  give  Ithaca 
1^  t»f  7  feet  depth  of  water,  which  will  be  ha 

I  and  Erie  canals,  the  bottom  of  the  inlet 
y  Im  litWKnnl  about  2  feet* 


^^  State  Board  of  Health. 

ISfll.  January  23,  Assembly  No.  23.  Old  tow-palh  bridges  and 
ipbatrnctious  of  old  d^^ms,  etc.,  remoyed,  at  aqueduct  Seveufcy- 
>ur  tbousAod  four  hundred  cubic  yards  excavated  for  perfect 
entrance  and  dieobarge.  From*  aqueduct  down  to  toll-bridge 
(45  chains)  44,400  cubic  yards,  channel  160  feet  wide  for  38 chains; 
amains  to  complete  20,200  yards.  From  toll-bridge  to  mouth  of 
Canandaigua  outlet  (75  elmins)  25,600  yards,  channel  (lO  feet  wide 
mostly,  remainder  30  feet;  remains  to  complete  100  feet  wide, 
67,000  yarda.  Late  in  December  the  canal  commissioners 
authorized  the  extension  from  outlet  to  railroad  bridge,  97  chains, 
channel  BO  feet  wide  five^sixths  of  distance  and  30  feet  for 
^mainder,  dug  at  cost  of  S7»163.  Additional  appropriation 
leaded  consequently,  $0,536. 

1862,  Chapter  436  of  Laws.     Provides  for  drainage  of  lands  in 
Ithaca  at  expense  of  owners. 

1862.  Chapter  465  of  Laws.     Strikes  out  of  section  1  of  act  of 

April  13, 1858,  lines  13  and  14,  the  words  '*  without  obstruction  or 

impediment  and."     Amends  section  2  to  read  **  The  sum  of  $25,000 

is  hereby  appropriated  in  addition  to  the  money  already  expended 

upon  said •  work  for  the  completion  of  the  same;  but  no  part  of 

id  $25,000  shall  be  expended  by  said  canal  commissioners  except 

pon  a  contract  that  will  insure  the  entire  completion  of  said  work 

ithin  said  additional  appropriation. 

1862.  January  8,  Senate  No.  26.  Canal  Commissioners'  Report 

Bemoving  obstructions  from  Seneca  river.    Balance  unexpended 

^t  date  of  last  report,  $3,500,  has  been  expended  between  toU- 

jridge  and  mouth  of  Canandaigua.     The  present  condition  of  the 

work  may  be  briefly  stated  as  follows :  The  old  towing-patli,  bridge 

abutments,  etc.,  are  removed  frdVn  the  river  channel ;  a  new  cut> 

^  150  feet  in  width,  has  been  made  south  of  the  canal  to  convey  the 

raters  of  the  Canandaigua  iuto  the  Seneca  river.     The  entrance 

ad  discharge  way  of  the  aqueduct  has  been  sufficiently  enlarged. 

I  channel  150  feet  wide  and  of  sufficient  depth  has  been  completed 

or  moat  of  the  distance  between  the  aqueduct  and  the  toll-bridge  ; 

fld  a  channel  100  feet  wide  has  been  completed  for  a  larger  por- 

ion  of  the  distance  between  the  toll-bridge  and  the  mouth  of  the 

7an&ndaigua  outlet  or  end  of  the  original  contract  and  plan  of 

>rk.    The  amount  required  to  complete  the  work  on  the  original 

^Isn  is  about  30,000  cubic  yards  of  excavation  and  is  estimated  to 
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cost  $4,500.  In  Deoember»  1859,  and  during  the  progress  of  this 
work,  the  board  of  canal  commisaioDers  authorised  the  exiensioii 
of  the  contract  and  work  from  the  mouth  of  the  CanaBdaigUA 
down  to  the  railroad  bridge,  a  dktaoce  of  97  chaina.  During  tiie 
summer  of  1860,  one  channel  30  feet  in  width,  was  excavated  for 
the  entire  distance  and  an  additional  cut  made  of  the  same  width 
for  about  ^  of  the  same  distance.  T)^e  total  amount  expended 
on  this  portion  is  $7,163.  The  r^esident  engineer,  in  his  report  to 
the  canal  commissioners  as  showTi  last  year,  took  the  view  that  the 
object  of  authorizing  the  work  below  the  outlet  of  the  Canandaigns 
was  to  complete  a  channel  from  the  junction  of  the  Canandaigoa 
above  the  aqueduct  to  the  marah-work  below  (commencing  at  the 
railroad  bridge  and  running  down,  known  as  the  work  of  draining 
the  Cayuga  marshes),  and  make  the  whole  available  and  not  to 
leave  a  hiatus  on  the  short  distance  between  the  outlet  and  rail* 
road  bridge.  He  reported,  accordingly,  as  follows  :  In  my  judg- 
ment, nothing  short  of  a  channel  150  feet  wide  to  the  outlet 
(Canandaigua)  and  100  feet  from  that  to  the  railroad  bridge  put 
down  to  the  aqueduct  floor  at  the  upper  end  and  brought  to  the 
mai'sh-work  now  (then)  in  progress  below,  will  do.  If  this  work  was 
added,  by  the  canal  commissioners  having  in  view  this  improve- 
ment, as  the  engineer  supposes,  then  it  will  require  a  farther 
appropriation  of  §25,320  to  complete  the  whole  and  make  it 
available  on  that  plan.     {See  law  preceding.) 

Draining  the  Cayuga  marshes.  Chapter  178,  1853,  authorissed 
work.  Appropriated,  $175,000,  up  to  185a  Expended,  $169,008.14 
Bemaining,  $5,991.86*  At  the  close  of  1857  the  main  cut  or 
principal  channel  at  Jack's  reefs  was  substantially  completed,  100 
feet  wide  and  6  feet  below  lowest  water,  and  the  excavation  of  the 
bars  between  that  point  and  the  New  York  Central  railroad  bridge 
(direct  line)  on  the  Cayuga  marshes  was  put  under  contract  to 
L  L.  Lowell,  in  December  of  that  year,  at  an  estimated  cost  od 
the  plan  then  contemplated  of  $17,398.06*  Various  changes  were 
made  in  the  plan  of  the  work  during  its  progress  in  the  years  1858 
and  1859,  very  largely  increasing  the  cost.  The  table  (given  in 
1850,  Assembly  No,  51),  shows  the  amounts  on  the  diftWent  plaQS^ 
The  table  in  1861,  Assembly  No.  57,  shows  the  amounts  done  very 
nearly,  the  total  remaining  to  be  done  being  now  118,415  yards, 
$28,592.14.  There  has  been  appropriated  by  the  Legishtlnre  and 
expended  on  construction  for  this  work  up  to  September  30,  1861, 
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nbont  $197,000.  To  complete  the  same  npon  the  ©nl/irgijid  effective 
pltin  iKloptwd  in  1860  will  require  a  further  ti]>propritttiou  of  $35,000. 
The  underHigned  is  not  sufficientlj  acquainted  with  the  details 
either  of  the  general  plan  of  work  or  of  the  methods  by  which  the 
greatest  benefits  in  the  reclaiming  of  lands  or  of  sanitary  improve* 
XDents     can     be     attained      to    justify     him      in      urging     any 

^Bpeoial  action  at  this  time  by  the  Legislature.  The  work  is  nearly 
completed,  and  but  little  benefit  comparatively  can  accrue  antil 
the  cuts  are  entirely  done.  It  would  seem  sound  policy  to  appro- 
priate the  proportionately  small  balance  required  for  finishing  the 
improvement  and  realize  in  some  measure  the  benefits  from  the 
large  expenditure  already  made.  \ 

1862.  January  13,  Senate  No.  35.     State  Engin6er*s  Report : 
The  work  of  **  removing  obstructions  from  the  Seneca  river  "  has 
progressed  to  the  extent  of  the  appropriation  and  is  now  stopped. 
The  portion  of  this  work  originally  contemplated  and  estimated 
for  by  the  engineers  embraced  the  i^moval  of  old  towing-path 

|l)ridge8,  etc*,  from  the  river  channel,  and  the  excavation  of  a  chan- 
nel south  of  the  canal  between  Oanandaigua  outlet  and  Seneca 
river  and  enlargement  of  Seneca  river  north  and  down  to  mouth 
of  Oanandaigua  of  sufficient  dimensions  to  carry  oflf  the  waters  of 
Oanandaigua  outlet^  which  were  cut  off  by  the  construction  of 
the  enlarged  canal  across  its  bed.  It  was  in  effect  making  a  new 
channel  for  the  Oanandaigua  outlet,  turning  it  under  the  cnnal  by 
way  of  the'  Seneca  river  aqueduct.     This  was  considered  to  b© 

^all  that  was  required  in  oonnection  with  the  enlargement  of  the 

^  eanal,  and  the  estimated  cost  was  $25,000.  Some  parties  interested 
in  the  low  lands  upon  these  streams,  who  were  fearful  that  the 
same  would  not  be  properly  carried  out  procured  the  passage  of 
an  imperative  law  requiring  the  work  to  be  done  by  the  canal 
commissiitners,  and  appropriated  $30,000  to  complete  it  After 
a  large  portion   of  the  work  was  completed  the  board  of  C4inal 

^commissioners  extended  the  contract  from  mouth  of  Oanandaigua 
railroad  bridge,  and  about  55,5iOO  cubic  yards  excavated  u[mn 
this  new  portion  since  that  time.  Tbe  appropriation  is  now 
exhausted  and  the  work  is  in  an  uncompleted  state.  About  30,(X)0 
yards  remain  to  be  done  between  the  aqueduct  and  the  mouth  of 
the  Oanandaigua  to  complete  as  per  original  plan,  and  is  estimated 
to  cost  $4,500. 

YAN  R  KIOHMOND. 
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1863.  January  23,  Senate  No.  50.  State  Engineer  g  Beport     ■ 
Progress  of  the  canals  in  1829.     Canal  across  Carnga  caarah^s^ 
was  deepenoil,  canBed  bj  improYement  in  Seneca  nrer  at  Jack's 
reefs* 

David  Thomas  waa  designated   by  law   to    superintend    the  J 
improvement  of  Seneca  river  for  draining  the  Cayu^  marshes. ' 
The  channel  at  Jack's  reefs  was  stated  bj  oommiBsioners  to  harQ 
lowered  Cross  lake  5  feet ;  at  Mosquito  point  4  feet,  at  Bluff  point 
3  feet,  and  at  Montezuma  2  feet.     Whole  expenditure  for  this  pur*  J 
pose,  |98»37L 

1840  and  1841.  Montezuma  aqneduct  decided  on.  I 

1851.  Geddes*  report  given  in  full  without  maps. 
1860,  Cubic  feet  per  minute  discharged  into  Seneca  river  finom 
Lake  Erie,  3,700.  1 

1862.  Description  with  dimensions  of  Bichmond  aqueduct,  with 
map  showing  old  and  new  locations  of  canal  i 

1863.  January  IG,  Senate  JIo.  7.     Canal  Commissioner's  Beport' j 
Bemoving  obstructions  from  the  Seneca  river  and  draining  the 

Cayuga  marshes.     By  chapter  465  of  the  Laws  of  1863,  the  law  of  j 
1858  was  amended  bj  appropriating  the  sum  of  $25,000  to  remove  ] 
obstructions  at  the  mouth  of  Cayuga  lake,  and  in  the  channel  of  I 
Seneca  river,  but  coupled  with  the  condition  that  no  part  of  this 
sum  should  be  expended  except  on  a  contract  that  will  insure  the 
entire  completion  of   said  work  within  said  additional  appropria- 
tion.    The  commissioner  in  charge  of  the  middle  division,  under 
whose  supervision  this  work  came,  considered  it  necessary  to  a 
proper  understanding  of   his  duties  under   these    provisions,  to  ' 
make  a  personal  examination  of  the  obstruction  to  the  natural 
flow  of  the  waters  of  the  Seneca  river  by  the  enlarged  canal,  and  , 
Las  continued  this  examination  down  the  river  to  Cross  lake  and 
has  caused  a  survey  to  be  made  and  levels  of  the  river  taken  under 
the  direction  of  M.  8.  Kimball,  engineer,  all  the  way  from  Cayuga 
lake  to  Baldwinsville.     A  map  and  profile  of  the  river,  giving  the 
results  of  these  examinations,  have   also  been   completed.      In 
addition  to  the  surveys  thus  made,  the  undersigned  has  consulted  j 
the  necessary  maps  and  documents  to  form  an  opinion  in  regard 
to  the  whole  subject  of  removing  the  obstructions  caused  by  the 
State,  and  of  draining  the  marsh  lands  along  the  river.      He  feels  | 
it  due  to  the  subject  that  a  condensed  statement  of  the  whole 
matter  should  be  made  to  the  Legislature,  that  any  future  action 
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may  Tie  based  on  a  proper  Imowledge  of  what  is  oeceBsary  to  pro* 
teot  tlie  State  from  claims  for  damages  for  overflowing  lands,  and 
to  enable  it  to  assess  a  proper  portion' of  the  expen8<^«i  heretofore 
incnrred  in  removing  bars  and  obstructions  from  the  river  at 
JacVs  reefs  and  other  places.  The  enlarged  canal  crosses  the 
Cayuga  marshes  at  Montezuma,  on  an  embankment  that  averages 
about  12  feet  high,  and  is  15,(K)0  feet  long.  A  description  of  the 
locality  published  in  the  Canal  Commissioner's  Report  in  1858»  is 
as  follows  :  (Extract  therefrom.) 

The  completion  of  the  embankment  for  the  canal  closed  this 
16,00(>  feet  of  water-way»  and  forced  all  the  water  into  the  east 
channel  and  under  the  aqueduct,  and  greatly  lessened,  for  all  time 
to  come,  the  space  through  which  the  waters  of  the  river  Inust  flow* 
It  is  manifest  that  the  construction  of  the  enlarged  canal  across 
Bse  marshes  has  materially  obstructed  the  natural  flow  of  the 
&ter.  In  the  report  before  referred  to,  it  is  stated  that  the  whole 
descends  from  Cayuga  lake,  northward  to  and  beyond  the 
Airect  railroad  bridge  at  the  rate  of  5  inches  to  the  mile.  Though 
lese  marshes  are  thickly  covered  with  flags  and  other  aquatic 
slants,  yet  a  declivity  in  the  direction  of  the  flow  of  the  water  of 
S  inches  to  the  mile  must  have  allowed  a  vast  quantity  to  pass 
rhen  it  was  from  2  to  3  feet  deep  for  the  whole  width  of  the 
larsh^  which  is  not  less  than  15,000  feet  wide*  Whatever  may 
be  done  in  deepening  and  improving  the  channel  of  the  river,  it  is 
not  to  be  lost  sight  of  that  this  embankment  is  at  all  times  of  high 
water,  a  dam,  when  it  overflows  the  banks  of  the  river.  These 
facts  were  probably  well  understood  when  the  plan  of  crossing 
IB  marshes  by  an  embankment  was  adopted,  for  levels  were  taken 
long  the  river  to  below  Jack's  reefs  to  determine  what  additional 
^declivity  might  bo  given  to  the  stream  to  increase  the  rapidity  of 
flow,  and  thus  compensate  for  contracting  its  width  and  depth 
It  Montezuma.  In  the  report  before  referred  to  the  engineer  then 
charge  of  the  work  makes  the  folio mng  remarks  :  (Jack's  reefs 
iprorement  made  aqueduct  practicable.)  The  whole  declivity 
of  the  river  before  any  work  was  done  at  Jack's  reefs,  was  from 
[ontezuma  to  Jack's  reefs  head  but  3.30  feet  at  low  water.  The 
ime  engineer  in  his  report  for  1856,  says  that  Jack's  reefs  is  in 
fact  the  lower  end  of  Cayuga  lake  in  high  water.  On  the  25th 
>ay  of  April,  1855,  the  whole  fall  from  Cayuga  bridge  to  Jack*8 
^£efs   was  but  2.99  feet,  the   distance  being  28  miles,  pving  a 
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dediTity  of  leoo  than  O.ll  feet  a  mQe.    This  was  before  the  embank- 
meat  far  the  enlarged  eaiial  was  made  and  when  nn  Tery  w^ 
ofdjnarr  fre^hot  was  rmmiui;  in  the  riTer. 

In  1857,  af«  appears  in  the  eommissionera'  report  for  1858, 
qnantitj  of  water  ranning  in  the  great  feeohel  of  NoTcmhar 
fifteen,  was  15,369  cubic  feet  a  second^  which  was  fifty  per  cent  more 
than  had  been  observed  at  anj  time  prei  ions,  of  which  Wc^  have 
anr  reeoid* '  And  it  is  stated  on  the  same  pa^  that  aU  previa 
ealcalatioDs  had  been  baaed  on  10,000  cnbic  feet  a  second  aa  the 
maximam  flow  of  the  river.  The  aame  report  says  that  this  rast 
qnantitr  of  water  did  not  raise  the  lerel  of  Cross  lake  to  old  hi^h- 
water  mark  by  L31  feet  This  proved  the  ralne  of  the  work  done 
in  cutting* down  Jack's  reefs^  and  at  this  Yery  time  so  mnch  of  the 
embankment  of  the  enlarged  eanal  had  not  been  made  as  to 
allow  15,000  feet  of  waterway  over  the  bank  of  the  old  canal  for 
the  free  passage  of  the  freshet ;  and  at  this  time  the  water  stood 
9L16  feet  sgailist  the  sides  of  the  aqnednet  at  Montezuma^ 

li  is  fortunate  for  the  State  that  the  embankment  was  n^ 
then  Gnished  so  as  to  make  a  dam  acroii^  the  marshes ;  and  it  ia 
ilso  fortunate  that  the  work  at  Jack^s  reefs  was  then  completed, 
io  as  to  give  4  feet  additional  declivity  to  the  river,  thus  enabling 
the  water  to  pass  away  by  a  rapid  flow.  In  1849  (before  the 
work  was  done  at  Jack*s  reefs)  the  canal  engineers  at  Monteznma 
mada  observations  in  regard  to  the  rate  of  subsidence  of  freshetiL 
The  reported  result  of  the  greatest  subsidence  was  at  the  rate 
aboat  1 1  inches  per  day.  In  1857  this  great  freahet  subsided 
the  rate  of  0.625  or  about  8  inches  a  day  and  in  16  days  it  equaled 
4^  feet,  while  in  1819  the  rate  of  fall  would  not  give  more  than 
Uieet 

The  obligation  resting  on  the  State  to  save  harmless  the  owners 
of  lands  above  the  aqueduct^  appears  to  have  been  conceded,  and 
in  1858»  a  law  was  passed  directing  the  commissioners  to  dredge  a 
channel  in  the  river  for  a  sufficient  distance  above  and  below  the 
aqueduct  constructed  for  the  purpose  of  carrying  the  Erie  canal 
over  the  Seneca^  Canandaigaa  and  Clyde  rivers,  so  as  to  allow  the 
waters  of  these  rivers  at  all  times  to  pass  oS  without  obstruction 
or  impediment  and  as  readily  and  freely  as  they  would  naturally 
do  if  no  improvements  for  the  purposes  of  the  canals  were  made, 
and  the  expense  shall  be  paid  out  of  any  money  appropriated  to 
the  enlargement  of  the  Erie  canal    The  work  of  draining  the 
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marshes  under  cbapter  178,  of  the  Laws  of  1853,  was  prosecuted 
under  the  direction  of  the  Hod,  Henry  Fitzhugh,  canal  commis- 
8ioner,  and  George  Geddes,  engineer,  nntil  the  cloBe  of  18»^7,  at 

hich  time  Mr.  Fitzhngh^s  term  of  office  e^cpired  and  Mr.  Geddes 
resigned  in  the  following  words  :  The  amount  of  work  remaining 
to  be  done  does  not  require  the  engineering  force  that  has  hereto- 
fore been  necessary,  and  having  full  confidence  in  the  ability  of 
the  assistant  engineer,  Mr.  Mason  Loomis,  to  execute  the  work  to 
your  entire  satisfaction,  I  hereby  offer  my  resignation*  Mr, 
Loomis  was  soon  after  relieved  from  further  connection  with  the 
work  and  it  was  placed  under  the  direction  of  another  engineer ; 
and  since  that  time  it  has  been  prosecuted  quite  at  variance  with 
the  plan  that  had  been  adopted  by  Messrs.  Fitzhugh  and  Geddes. 

The  water  was  let  through  the  cut  at  Jack's  reefs  January  21, 
1857.     In  two  weeks  the  water  was  reduced  4  feet  in  Cross  lake, 

feet  10  inches  at  the  bridge  at  Mosquito  point,  and  about  the 
Bame  at  the  direct  railroad  bridge.  This  proved  the  beneficial 
character  of  the  work  and  the  soundness  of  the  plan  adopted 
originally ;  and  the  report  goes  on  to  say ;  When  Mosquito 
point  bar  and  the  other  bars  in  the  river  are  removed  up 
to  the  long  bar  over  which  the  direct  railroad  passes 
and  the  4  feet  that  we  have  reduced  the  surface  is  brought 
up  to  Hard  point  bar,  the  discharge  will  be  freer  than  it  is  now 
and  the  freshets  will  subside  more  rapidly.  The  present  declivity 
in  low  water  of  the  river  from  Montezuma  to  Hard  point  may  be 
put  at  3  inches  to  the  mile.  When  the  bars  below  are  removed  it 
will  be  1  foot  to  the  mile. 

It  would  appear  from  this  statement  of  the  facts  that  the 
simple  mode  of  operations  which  was  then  demanded  was  to  com* 

lene^  with  the  first  bar  above  Jack's  reefs  and  remove  it,  and 
hen  to  take  the  next,  and  so  on,  until  the  work  of  draining  the 
marshes  met  the  work  then  in  progress  below  the  canal  at  Monte- 
ssnma.  Had  this  course  been  adopted,  all  the  work  done  for 
reclaiming  the  marsh  lands  would  have  aided  and  materially  les- 
sened the  cost  of  protecting  the  lands  above  the  canal  from  the 
injurious  effects  of  the  embankment.    In  fact,  it  would  have  been 

Ding  just  what  true  economy  4emanded  to  accomplish  both  and 
^ach  of  the  objects  aimed  at,  riz.,  draining  the  marshes  and  guard- 
ing against  injuries  that  grow  out  of  construction  of  the  enlarged 
canal ;  and  this  plan  must  now>  or  some  time  hereafter,  be  adopted, 
63 
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or  oeilber  of  the  ends  will  be  aUs&med.    When  the  soxiaee  of 
fiTer  from  Monlesiiim  ta  Hard  point,  wkicli  is  below  tha  direct 
ruboed  and  is  moie  thna  5  milee  dislftni  frtini  Montezimis,  shall 
have  s  dedifitj  of  1  fool  to  tbe  mik,  tlie  wmler  will  mn  wtlh  attdi 
rapiditr  thai  n  eomparmtiTelj  sraali  channel  will  cvtt  it.  and  the 
▼elocilT  will  be  snffidenl  to  keep  the  efaanael  open.     For  a  fa] 
statement  of  the  effect  on  the  rit^r  of  the  work  dooe  at  Jaidc' 
teeby  reference  is  made  to  the  aooompaojiiig  report  of  M. 
Kimball,  engineer,  nnder  whose  direction  a  fnll  anrrej  has  beei 
made  daring  the  last  season ;  and  attentioft  is  likewise  called  to 
his  statement  of  the  manner  in  whidi  the  work  has  bean  done  on 
the  rariotis  bars  above  Jack's  reefs  and  aboTe  the  railroad  bridge 
below  the  aquednct,  and  iha  elfeci  thareoL    Mr.   Eimbatl  has 
made  estimates  for  completing  the  work  oo  a  plan  of  cats  60 
wide,  and  on  a  plan  of  cats  40  Ceet  widsL    For  the  piutiealais 
these  estimates  his  report  is  referred  la      It  is 
recommended  that  the  appropriation  of  last  session  be  mereaaed 
from  r25,0«3O  to  $30fi00,  and  that  ihe  restrictions  in  the  aet  of  last 
winter  as  to  secnrity  be  repealed.     With  such  an  appropriatii 
the  ondersigned  would  fed  at  liberty  to  make  cats  40  feet  widi 
through  all  the  bars,  the  effect  of  which  beiuK  obaenred  woi 
determine  the  necessity  of  widening  the  cats  to  GO  feet»  or 
that  40  feet  woald  be  safficient  to  aoeompUsh  tbeobjeds  aimed  al 
in  the  law  of  last  winter.     It  is  belieTed  that  cnta  40  feet  wii 
will  protect  the  State  from  fntore  injaries  from  the  embankmeni 
of  the  enlarged  canal;  bat  it   mar  be  a  qaeslion  whether  i 
.  accomplish  the  work  of  drainijig  the  marshes  will  not  reqoire  cai 
00  feet  wide.    Claims  to  a  heary  amount  are  alreadj  being 
for  timber  destroyed  hj  the  raising  of  water  at  Montezoma. 
the^e  daims  are  likely  to  inoreaaa.    Thus,  it  is  manifest  that 
intoresis  of  the  State  call  for  ihe  completion  of  the  work  iit 
earUest  practicable  period. 

Experience  shows  that  it  is  always  unwise  for  tbi^  Stale 
inflict  injuries  on  the  propert}^  of  its  citizens  where  it  can 
SToided  at  any  reasonable  cost,  for  it  is  certain  to  be  paid  ti 
sooner  or  later  at  rates  nerer  less  than  the  real  Talne  of  the  prop* 
erty  injured  or  destroyed,  and  frequently  at  a  great  deal  more. 

The  large  sum  expended  by  the  State  for  the  porpoee  of  draiaii 
the  marshes  under  chapter  ITS,  Laws  of  18S3»  can  none  of  it  be 
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Bseaaed  oq  the  owoerR  of  the  marsh  and  awamp  lands  nnleas  this 
work  ia  carried  to  its  completion  substantially  on  the  plan  origin- 
ally proposed.  In  conclnsion,  the  undersigned  begs  leave  to  state 
as  the  result  of  a  fair  and  careful  examination  of  the  whole  pro- 
ject, and  of  the  relation  of  the  canal  to  these  rivers  and  to  Cayuga 
lake,  that  his  convictions  are  clear  that  the  plan  of  draining 
these  marsh  lands  and  removing  these  obstructions  was  wise 
and  necessary  in  its  inception,  and  would  have  produced  all  the 
beneficial  effects  claimed,  if  the  money  already  provided  had  been 
judiciously  expended  and  the  additional  appropriations  necessary 
had  not  been  withheld. 

WILLIAM  W.  WRIGHT. 

Catial  Commissioner. 


Beport  of  M.  S.  Kimball.  In  obedience  to  your  instructions  I 
have  made  an  estimate,  first,  of  the  cost  to  finish  the  conti^act 
knnwti  as  the  contract  for  remoring  obstructions  from  Seneca 
river,  and  of  the  contract  for  the  draining  of  the  Cayuga  marshes  ; 
second,  a  survey  map  and  profile  of  the  present  condition  of  the 
whole  improvement,  together  with  an  estimate  of  the  coat  to 
prosecute  and  complete  the  work  on  the  basis  of  the  law,  chapter 
465,  of  last  winter,  which  is  as  follows  :  **  An  act  to  amend  an  act 
entitled  *  An  act  for  the  removal  of  obstructions  from  the  outlet  of 
5ayuga  lake  and  the  channel  of  Cayuga  river,'  *'  which  act  appro- 
\tes  $25,000  therefor. 

I  am  to  presume  that  this  law  contemplates  the  improvement 
of  the  river  to  such  an  extent  as  to  compensate  for  the  embank- 
ment across  the  marshes  at  Montezuma,  and  the  cutting  off  the 
Jlyde  river  and  turning  it  into  the  Seneca  above  the  aqueduct, 
ad  no  farther*     A  description  of  the  river  and  the  condition  of 
be  work  heretofore  done,  is  as  follows : 

The  river  had  originally  a  fall  in  low  water  from  the  surface  of 

ayuga  lake  to  the  pond  at  Baldwinsville,  a  distance  of  38  miles, 

'  12.64  feet    Upon  that  portion  between  the  canal  at  Monte- 

ima  (6  miles  below  the  lake)  and  the  pond  at  Baldwinsville,  32 

"miles,  there  was  10.05  feet  fall*     Upon  the   completion  of  the 

innel  at  Jack's  reefs,  9  miles  above  Baldwinsville,  in  1857,  the 

rater  was  permanently  lowered  at   Cross  lake  (a  small  lake  lying 

iboTO    and  about  midway  to  the  first  bar)    401   feet,  and  at 
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br  00x10  k  deohllM 


Bar  9a  3  imhovv  Boslmfj^  300x60x10;  Mft;  lotiiiiig  doas. 

Btr  So.  4  tWevdbpQft  bfidgBK  800x60x19;  «ft;  hMaoom-' 
pMed  duaael.  bvl  kM  fcMii  Ai^  9  bet  Ola  a»pkL 

fiw 9a  5  (;HiebKT  nlmad).  soft;  kw  m  Aamml  Ams 9J0Ox6O| 
xU,  irlitek  B  3  iBct  Vxin  depUi.  mad  3J0O  x  »  x  13  renuii^ 

Btf  9a  fi  fmmw  bridge^  m  Mp|wd  §9  be  salt ;  1^300  s  IS^  t  tfl : 
pnliiTiig  dopcL 

Btf9<x  7  (Maaq^lo  poiii),  k  ol  Qenaaiid  dimj  and  |rmv^Uj 
wj  b«d.aadluftbe«d]«  UOOx  100x10  fast  aad  dOi>  -  ^'^  -  '•> 
Oeie nmnai  100x100x10 and  fOxSOxia 

Bsr  9o.  8  (HDwkiid's  bru^^  pnbabi?  bard;  ^M)OxdUxlO; 
MOngdoM. 

Bar  Kol  9  (CteBfibeira  islaadV  dt«  1,900x45x9  feel,  kanog 
l,900x  IS x9;  balance  of  bar,  900  fwl«  paiilrdoM;  lTerTh«rd;| 


Bar  9a  10  (xailniad  bridge),  dog  9^00  feM  and  i  the  widlb,  oi 
30  tB^  8  feel  deep,  and  Iba  olbw  balf  30  he^  H  b^  d^iep  to  ti 
^'ddep  bolsp**  mad  from  Iba  deiep  bcde  to  Campl^la  i&biDd^ 
1,700x30x8;  Ibe  reiaaimxkg  30  feei  ttol  doiie»  and  tbe  balanc 
5,900x60x6  trntooebed  and  sodL 

The  aboTB  k  aU  the  work  on  Iba  eoolraci  knnwo  as  dratmug  Iba 
Oarnga  maiabee. 
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The  condition  of  the  balance  of  the  contract  known  as  for  th© 
removal  of  obatructious  from  the  Seneca  river,  is  aa  follows : 

From    railroad    bridge    to   the    mouth    of    the    Canaudaigua 
5,300  X  60 1 6A  and  1,100  x  30  x  6^  ;  soft. 

From  Canaudaigua  to  toll-bridge  5,600  feet»  the  larger  portion 
80  and  the  balance  60  feet  wide  by  8  feet  deep ;  soft 

From  toll-bridge  to  Montezuma  aqueduct  3,300  feet,  150  x  7^ ; 
soft ;  also  all  excavations  about  and  above  the  aqueduct  done* 

The  question  now  is  what  is  the  State  required  to  do  to  com- 
pensate for  the  construction  of  the  enlarged  canal  across  the 
marshes  and  shutting  off  and  turning  the  Cljde  river  into  the 
dneca  above  the  aqueduct,  or  in  other  words,  how  wide  must 
Buta  be  made  continuous  through  the  several  bars  to  accomplish 
this  object  alone. 

Bj  reference  to  table  A  it  will  be  seen  that  the  levels  of  October 
11,  1851,  taken  by  Mr.  Qeddes  before  the  work  at  Jack's  reefs  was 
^done  makes  the  surface  of  Cross  lake  5,84  feet  below  Cayi^ga  lake 
ad  the  levels  of  August  25,  1862,  with  Jack's  reefs  completed 
lakes  it  9,85  feet  below,  or  a  lowering  of  Cross  lake  of  401  feet, 
rhich  exceeds  a  little  the  original  calculation  of  Mr.  Geddes. 
bis,  in  my  judgment*  should  inspire  the  public  with  confidence 
the  results  Mr.  Geddes  proposed  to  attain  at  all  other  points 
ibove. 

Originally,  in  1862,  estimates  were  made  for  cuts  200  feet  wide 

from  Cross  lake  to  the  moutE  of  the  Canaudaigua,  but  of  2  feet 

less  depth  than  those  finally  adopted  and  on  which  the  work  has 

been  lately  progressing.     It  was  then  proposed  to  not  only  reduce 

ie  surface  i  feet  at  Cross  lake  but  4  feet  at  Mosquito  point  and 

feet  at  the  foot  of  Kipp's  island,  which  for  all  practical  purposes 

aay  also  be  called  the  same  at  the  railroad  bridge.     This  result 

produced  at  the  straight  line  railroad  Bridge  only  3  miles  below 

ae  point  in  question  (Montezuma),  it  must  be  evident  to  all 

sflocting  minds  that  it  would  not  only  have  attained  the  object 

sought  but  much  more.     The  plan  as  finally  adopted  and  on  which 

work  has  been  proceeding  was  60  feet  wide  but  of  2  feet 

aater  depth,  which  is  not  so  great  a  percentage  of  water  less  as 

>ay  at  first  appear.     Let  it  be  borne  in  mind  that  the  object  to  be 

)mpliBhed  upon  the  plan  of  the  60  feet  cuts  and  on  the  plan 

itely  in  progress  was  to  drain  the  Cayuga  marshes,  while  the 

bject  now  is  to  only  compensate  for  the  obstructions  by  the 
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State  at  Montezuma.  For  this  purpose  then,  and  it  alone,  I 
recommend  the  adoption  of  a  40-feet  continuous  cut  through  all 
the  bars  as  likely  to  be  competent  to  produce  the  result  Upon 
this  I  present  the  following  estimate,  marked  B,  amounting  to 
$30,0G0.  For  the  purpose,  however,  of  reclaiming  the  marshes, 
aside  from  the  obligations  resting  on  the  State  growing  out  of  the 
enlargement  of  the  canal  on  street  cuts  to  60  feet  or  possibly 
more,  to  enable  the  State  to  assess  the  money  heretofore  expended 
for  redeeming  them,  but  I  would  recommend  a  trial  of  the  40-feet 
cuts  first  and  see  the  effect 
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Levth  of  Seneca  river  from  Montezuma  to  Cross  Jake  October, 

and  At4giist,  1862. 


1R51, 


River   at    MoDtezuma    aqueflu^f    hf^lnw    Hurface 
Cajuga  lake. 

Biver  at  toll-bridge 

Biver  opposite  mouth  of  Clyde  river 

RiTer  at  railroad  bridge,  direct  line . 

River  at  Hard  point 

River  at  head  Campbeire  reef. . .    , 

River  at  foot  Campbeirs  reef 

River  at  head  Howland*s  bridge  reef 

River  at  foot  Howland's  bridge  reef 

River  at  lower  end  of  Maple  island 

River  at  head  of  Moac^uito  point  reef 

River  at  foot  of  Mosquito  point  reef  * 

River  at  head  of  Hickory  island  reef * , . , . 

River  at  foot  of  Hickory  island  reef 

j  River  at  head  of  bar  Ko.  3  ,  

^ River  at  foot  of  bar  No.  3 . .  . ,  ^ .  ^, , , 

River  at  head  of  bar  No.  2 

River  at  foot  of  bar  No.  2  .,..*.... . 

River  at  head  of  bar  No.  1 

River  at  foot  of  bar  No,  1 

Surface  of  Cross  lake 


Oct.  11. 1851*  Auir.  ?e.  iwi. 


2,59 

2  82 
3,52 
3.99 
4.16 
4.34 
4.34 
4  42 
4.44 

4  52 
4.99 
4.99 

5  40 
5.52 


5.80 
5.84 


2.62 
2  M 
8  23 


3 
4. 
5- 
5 

5. 
5. 


98 
.64 
18 
47 
.47 
.75 
5.76 
6,06 
6  64 

6  67 
7.40 

7  42 
7  58 
7.68 
9  28 
9.28 
9  81 
9  85 
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loQy  f«i{ae8ted  to  inform  tbe  S»»te  wWCber 


csmd 


Ike  MoiiSesiuBa 
mod  toviag-pslii 


€ftbiiK^  Erie 

Oijvgm  aad 

bttmeatlie  ostkis  ol  Hie 

dadjuge  of  water  from  Cotq^  Lake,  so  ae  to 

Am  mmrA  on  Cajtigm  inlet  ml  IHimcm;  wooU  rmpeddwSij  repoii  i 

Tkmi  the  bomtd  im  WBtble  to  T^adtr  m  fmU  mud  emtiafmctorp^ 
maswer  to  the  Ssamlie  rewhition  from  mj  imete  on  reoord  in  thai 
SCmte  depmrtaenta.    Tmrioim  iwportm  hm^e  been  mmde  &om  time 
to  time  hj  engiiieefs  mad  emsml  eommhiiiniimift,  mad  hj  oommb- 
fliooB  del^;;mted  bj  the  Simto  Legislmlna  in  lefereoae  to  the  ooik 
iinielioii  of  the  enlarged  Erie    Gmaml    monooK  the    Moolesaoim 
mmrehee  ma  mfleetipg  the  flow  of  water  otwr  the  emme  having  par* 
tienlar  refereaee  to  that  portion  of  tiie  mmiBhea  Iring  «oiith 
the  canal     In  all  of  the  docaomatm  ud  reports  relating  lo 
aubjeot  but  one  reaalt  wma  aaeartiuiied,  ti&  i  Thai  the 
of  all  the  waters  which  formeriT  flowed  over  the  sitrEaoe  of 
marahee  throogh  the  Moateznma  aqaednel  woold  dam  the  w 
back  aboTe  the  canal  in  time  of  freehels,  and  impede  its  natn 
flow  partienlarlr  in  time  of  high  water,    No  memsoremente  oj 
eaammations  have  been  made  br  the  authorities  of  the  8ta1 
mnoe  the  completion  of  the  canal  at  the  locatioc  onder  oonaidera- 
lion  to  ascertain  the  extent  to  which  the  water  had  been  set  back 
in  consequence  of  the  construction   of  the  enlarged  caoaL     Tbe^^ 
last  report  made  will  be  fonnd  in  the  report  of  the  State  Engineei^H 
and  Snrveyor  for  the  year  1860,  both  from   the   Hon-   Van  R  ^ 
Richmond,  and  a  committee  selected  to  make  a  report  relatiTe  (o 
the  completion  of  the  drainage  of  the  Cajnga  marshes^     In  both 
of  these  documents  the  fad  that  the  State  stractnres  would  retard 
the  free  passage  of  the  high  waters  north  is  established,  but  bowj 
far  south  from  the  canal  the  waters  would  be  affected  coald 
be  full  J  considered,  for  at  that  date  the  canal  was  not  completed,  I 
the  waters  not  having  been  entirelj  condaoted  throogh  the  aqne* 
dnet  unto  snbseqnent  to  the  rendering  of  the  reports  in  1860* 

It  is,  howeyer,  proper  to  jndge  from  the  action  of  tbe  waters] 
during  the  progress  of  the  canal  work  that  the  discharge  of  thai 
wateiB  from  Cajnga  lake  has  been  obstmcted  br  the  barriers f 
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placed  across  the  marshes  by  tb@  State,  and  also  that  the  marshes 
on  the  Cayuf^a  inlet  are  more  or  less  aflfected  in  the  spring,  but 
from  the  ioformation  now  known  by  former  e^^aminations  it  is 
impossible  to  determine  to  what  extent  the  raarBhes  at  the  he^wJ 
of  the  lake  are  increased  without  having  measurements  and  facte 
obtained  which  shall  show  the  eflfects  of  the  obstruction  since  the 
completion  of  the  canal, 

1866.  January  23,  Assembly  No.  38.     State  Engineer*8  Report. 

In  the  spring  of  the  year  1857,  while  the  canal  across  the 
Montezuma  matshes  was  being  constructed,  an  unusually  severe 
freshet  overflowed  the  unfinished  portions  of  the  work  for  an  area 
of  some  15,U0()  square  feet  It  was  then  feared  by  parties  owning^ 
property  south  of  the  improvement  that  after  its  completion  the 
aqueduct  there  located  would  not  be  of  sufficient  capacity  to  pass 
Bueh  an  increased  volume  of  water*  In  order  to  fully  test  the 
capabilities  of  this  structure  under  any  such  emergency,  Mr. 
GoodHell  caused  very  careful  measurements  and  examinations  to 
,  be  made  during  the  unprecedented  floods  that  occurred  last  March. 
In  the  report  of  the  Hon.  George  Geddes  for  1857,  it  is  stated  that 
daring  the  heavy  freshets  of  that  year  the  quantity  of  water  pjiss- 
Ing  Jack*s  reefs  was  15,269  cubic  feet  per  second,  with  a  head  of 
2*16  feet  at  the  upper  end  of  the  aqueduct  The  floods  of  March 
1865  were  stiU  more  severe,  for  at  that  time  the  quantity  of  water 
passing  Jack's  reefs  was  19,436  cubic  feet  a  second,  with  a  head  of 
only  3.79  feet  at  tJie  aqueduct.  It  will  thus  be  seen  that  in  1865, 
after  thf*  improvement  had  been  fully  completed,  the  aqueduct 
passed  4,166  cubi<^  feet  more  water  per  second  than  it  did  in  1857, 
while  the  heatl  was  only  increased  1.63  feet 

Observations  taken  on  the  twentieth  day  of  March,  gave  at  the 
aqueduct  a  fall  or  head  of  IJ  inches,  and  the  river  surface  on  the 
^up-stream  side,  3.79  feet  above  the  trunk  bottom,  making  the 
water  L63  feet  higher,  with  a  flow  4,166  feet  greater  than  in  1857. 
This  freshet  has  fully  demonstrated  the  capacity  of  the  aqueduct 
to  pass  extreme  floods  under  very  slight  heads,  and  without 
endangering  in  the  least  the  safety  of  the  channel*  A  gauge  of 
the  river  was  also  made  in  August  last  at  extreme  low  water,  when 
it  was  proved  that  only  909  cubic  feet  a  second  were  passing  in 
the  main  channel  at  Jack's  reefs,  and  none  at  all  in  the  State  ditch 
at  that  point 

l.Sf"<V  .January  10.     Report  of  Canal  Appraisers. 
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A  large  proportioo  of  tbe  aggregate  awards  made  br  the  board 
were  made  to  claimants  for  damages  sustained  m  conaequeoce  of 
the  eoostractioQ  of  the  enlarged  Erie  canal  across  tlie  Montezama 
miirBhee,  and  the  aqueduct  across  the  CaDaQdaigua  outlet  and 
Seneca  river. 

1867.  February  9,  Senate  No.  33.  Canal  Appraisers  Ikpurt 
The  present  board  have  heard  a  large  number  of  claims  arising 
from  the  construction  of  the  aqueduct  across  the  Seneca  met 
near  Montezuma.  The  claimants  allege  that  the  ohannel  of  that 
stream,  and  also  of  the  Canandaigua  outlet  or  Clyde  river,  were  so 
contracted  by  this  work  as  to  obstruct  the  natural  flow  of  the 
water,  and  to  set  the  same  back  upon  the  lands  lying  upon  the 
margins  of  these  streams ;  and  the  appraisers  are  satisfied  that 
the  claimants  are  in  a  measure  correct*  Tracts  of  timber  formerly 
in  a  healthy  condition  are  filled  with  trees  decayed  and  dying.  In 
some  cases  ahnost  all  the  timber  is  destroyed.  Farming  lands  too, 
which  their  owners  cultivated  previous  to  the  construction  of  this 
aqneducti  and  the  new  line  of  canal  connected  therewith^  have  been 
rendered  untillable,  and  fair  pasture  land  has  been  utterly  ruined. 
Now,  in  view  of  these  facts,  what  were  the  appraisers  to  do  ?  Could 
they,  under  the  law,  refuse  to  hear  these  claims,  or,  hearing  them, 
decline  to  award  damages  ?  Could  they  treat  witnesses  testifying 
to  this  condition  of  things  as  guilty  of  perjury  ?  Nay,  could  they 
discredit  the  evidence  of  their  own  senses  ?  The  appraisers  have 
not  so  understood  their  duty.  The  appraisers  have  no  doubt  that 
the  water  has  been  permanently  raised  in  the  Cayuga  lake  and 
Seneca  river  by  the  construction  of  this  aqueduct,  nor  is  there  a 
question  in  their  minds  that  the  closing  of  the  channel  of  the 
Clyde  river  and  the  opening  of  a  new  and  insufficient  one,  has  had 
the  effect  to  raise  the  water  in  that  stream » and  if  it  does  not  keep 
it  higher  the  year  round,  it  holds  it  longer  in  the  spring,  indeed 
at  all  times  when  there  is  a  heavy  rain.  The  inhabitants  living 
upon  the  banks  of  this  river  claim  that  the  land  is  seriously  affected 
by  this  cause  as  far  up  as  the  village  of  Clyde,  a  distance  of  about 
10  miles.  If  this  is  so  it  is  a  question  worthy  of  serious  con- 
sideration, whether  it  would  not  even  now  be  more  economical  for 
the  State  to  construct  one  or  more  culvert^j  under  the  canal  of 
sufficient  capacity  to  pass  the  water  of  this  river  to  the  Seneca 
river  in  its  original  channel,  than  to  pay  the  damages  which  are 
likely  to  be  established  by  the  claimants.      The  Clyde  riv^^^^r  U  a 
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very  slaggish  stream^  atid  it  flows  through  a  low,  level  section  of 
land,  which,  when  the  river  ran  in  its  natural  channel  was  only  a 
trifle  higher  than  the  surface  of  the  water.  Of  course  a  very 
slight  obstruction  would  have  the  efiect  both  to  raise  and  to  hold 
the  water  npon  the  adjoining  landa.  These  being  barely  high 
enough  ahovR  the  water  before  the  State  changed  the  outlet  of 
the  river  (and,  it  is  claimed,  dammed  it)  not  to  be  swampy  and 
nntillable,  it  is  alleged  that  the  damming  and  consequent  raising 
of  the  water  has  injurif»usly  afiected  several  thousand  acres.  The 
appraisers  have  heard  the  claims  of  a  few  individuals  residing  in 
this  section,  but  they  have  been  disinclined  to  award  damages  to 
the  full  extent  proven.  They  have  preferred  to  hold  the  claims 
nulil  an  opportunity  shall  be  afforded  them  to  make  a  thorough 
personal  examination  of  the  valley  through  which  the  Clyde  flows, 

1868*  Januar}^  29,     Report  of  Canal  Appraisers. 

Refers  to  preceding  report  and  says  Montezuma  aqueduct  could, 
with  comparatively  small  outlay,  be  so  altered  as  in  great  degree 
to  reclaim  large  tracts  of  lands  injured  by  it,  and  to  avoid  further 
cause  of  complaint. 

1870,  January  4,  Assembly  No.  4.    Canal  Commissioners*  Report, 

Draining  Cayuga  marshes.  The  commissioner  has  been 
solicited  by  various  interested  parties  to  recommend  to  the  Legis- 
lature the  propriety  of  making  another  appropriation  for,  and  a 
csonsequent  resumption  of  the  work  of  draining  the  Cayuga 
marshes  by  dredging  or  deepening  and  widening  Seneca  river.     It 

claimed  that  previous  to  the  enlargement  of  the   Erie   ctinal, 

'scross  the  marshes  at  and  near  Montezuma,  many  thousand  acres 

of  land  were  reclaimable  which  have  since  been  submerged  by  thd 

construction  of   the    canal   banks  to  an  extent   rendering   them 

^nearly  or  quite  valueless  in  consequence  of  the  setting  back  of  the 

raters  of  Seneca  river  and  its  tributaries.     The  commissioner  has, 

therefore,  felt  called  upon  to  give  the  subject  a  full  examination, 

and  he  \  's  the  following  as  a  result: 

The  1  tre  of  1853,  passed  an  act  (chapter  178)  to  provide  for 

the  effectual  drainingof  the  Cayuga  marshes  and  swamp  lands,  and 
ippropriated  §100,000,  based  on  the  estimate  of  Hon,  Geo.  Geddes» 
fof  $144,687.  The  act  further  provided  that  on  the  completion  of 
the  work  three  appraisers  should  be  appointed  who  should  asseBS 
the  benefits  upon  the  lands  improved,  and  which  lands  should 
reimburse  the  State  treasury.     In  pursuance  of  this  act  the  bar  at 
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Jack's  re^fs  was  removed  in  1857  at  a  cost  of  $169,000  tlias  exca^H 
ing  the  estimate  for  the  whole  work  124,313  in  the  remoTftl  of  a 
single  bar.  Subsequently,  828,727  were  exjjeDded  in  a  partial 
removal  of  the  bars  lying  between  Jack's  reefs  and  the  New  York 
CeDtral  direct  line  railroad  bridge.  Between  the  last-named  point 
and  the  marsh  lands  lying  above  the  Erie  canal  at  Montezuma,  the 
river  has  been  widened  and  deepened  at  a  further  cost  of  $30,000, 
to  relieve  the  lands  lying  south  of  the  canal  and  which,  it  is  claimed, 
are  damaged  by  overflow  resulting  from  the  new  embankment,  and 
which  several  sums  make  a  total  expenditure  under  the  act  of 
1853  of  $227,727.  Bat  while  the  work  has  been  in  progress  the 
Legislature  has  from  time  to  time  authorized  the  canal  appraisers 
to  bear  and  determine  the  claims  for  damages  in  consequenoe  of 
the  construction  of  the  aqueduct  across  the  Seneca  river,  ne^ar 
Montezuma^  by  which  the  channel  of  that  stream  and  also  of  the 
Canandaigua  outlet  or  Clyde  river,  are  so  constructed  as  to  obstruct 
the  natural  flow  of  the  water,  and  the  same  being  set  back  upon 
claimants*  lands  situated  above  the  aqueduct  and  adjacent  to  the 
strejima.  Claims  have  been  heard  by  the  appraisers  and  awards 
made  to  the  amount  of  $72,315.60,  It  is  believed  that  all  the 
claims  from  this  cause  have  been  filed  in  the  appraisers'  office, 
and  the  amount  of  such  claims  unheard  is  $65,869.  It  is  safe  to 
deduct  a  large  percentage  from  these  claims,  and  by  applying  the 
rule  of  damage  in  the  claims  which  have  been  settled  to  those 
which  are  still  undecided,  it  is  safe  to  say  that  the  latter  will  be 
reduced  to  $40,000,  which,  added  to  previous  payments,  will  ii'ake 
a  total  of  $110,316.60;  which  amount,  it  is  believed,  may  be  con- 
sidered as  in  full  liquidation  of  all  claims  for  damages  in  conse- 
quence of  the  enlargement  of  the  canal  across  the  marshes, 
and  3?  11 7,450. 50  less  than  the  amount  already  expended  fn^-  *l^-i 
effectual  di'aining  of  the  Cayuga  marahes  and  swamp  lands. 

But  a  second  question  presents  itself.  What  has  been  dona  in 
removing  obstructions  and  deepening  and  widening  Seneca  river 
according  to  the  official  reports,  as  well  as  practically  demon- 
strated, has  had  the  effect  to  considerably  lower  the  river,  and 
also  to  cause  a  more  rapid  subsidence  of  freshets  above  Jack's 
reefs.  And  this  seems  to  be  corroborated  by  the  fact  that  parties 
owning  lands  on  the  river  below  complain  that  they  are  correa- 
pondingly  deluged  by  the  spring  freshets  being  more  suddenly  let 
d.^vvi.  fl.^r^iifrh  the   cut  at  Jack*s  reefs  and  in  the  bars  above- 
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There  are  indicatioua  that  claims  for  damages  resulting  are  to  be 
made  for  a  consideral»le  distance  below  Jack's  reefs  and  extendinjij 
to  if  not  down  the  Oswego  river.  Already  the  canal  appraisers 
hare  heard  several  claims  of  this  nature.  Two  years  ago  the 
Legislature  was  asked  to  make  an  appropriation  for  the  construc- 
tion of  an  embankment  at  the  head  of  Onondaga  lake  to  protect 
the  coarse  salt  fields  from  destruction  in  consequence  of  £oatin{i^ 
ice  in  the  winter  and  especially  spring  seasons,  it  being  held 
that  the  water  wa3  raised  to  an  unprecedented  height  each  spring 
on  account  of  the  improvement  of  the  cut  at  Jack*s  reefs.  No 
estimate  of  the  cost  upon  a  plan  that  professes  an  entire  comple- 
tion of  the  drainage  of  the  marshes  is  contained  in  any  of  the  pub- 
lished reports  upon  the  subject  except  the  original  one  by  Mr. 
Geddes  already  mentioned  amounting  to  $144,687.  But  the  work 
has,  however^  cost  up  to  date,  $227,727,  and  the  official  reports 
agree  in  the  opinion  that  a  very  large  amount  of  work  remains  to 
be  done  to  complete  any  plan  that  will  prove  eflectual  The  con- 
dition of  the  enterprise  may  be  briefly  stated  then  as  follows,  viz. : 

Fird.  Two  hundred  and  twenty-seven  thousand  seven  hundred 
and  twenty-seven  dollars  have  been  expended,  and  as  the  work 
has  not  been  completed  no  part  thereof  has  been  assessed  and 
recovered  from  the  property  intended  to  be  benefited. 

Second.  Since  the  cost  of  the  work  was  originally  estimated 
there  has  l)een  no  estimate  made  of  the  cost  to  complete  on  any 
certain  and  effectual  plan  except  at  a  further  expense  of  nearly 
$30<l,(M>0. 

Third,  It  appears  from  official  figures  that  if  the  State  had  in 
the  first  instance  paid  the  claims  for  damages,  the  total  amount 
wrould  have  been  considerably  less  ($9,117,410.50)  than  the  amount 
expended  pursuant  to  the  act  of  1853  up  to  date. 

Fmtrilh  It  would  seem  that  if  the  work  should  be  completed  on 
the  most  approved  plan*  the  chief  result  would  be  in  changing  the 
location  whence  claims  for  damages  w^ould  originate  —  that  is, 
from  above  to  below  Jack's  reefs. 

It  should  be  borne  in  mind  that  the  plan  first  adopted,  to  drain 
Hhe  Cayuga  marches,  was  afterwards  changed  to  one  to  compen- 
reate  for  the  obstructions  by  the  State  at  Montezuma.  See  Engi* 
neer*B  Report  to  Canal  Commissioners,  September  30,  1862.  As 
hereinbefore  shown,  the  damages  arising  on  account  of  obstruc- 
ts. mi  V>y  the  State  are  in  course  of  settlement  in  quite  another 
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mmnner,  so  that  in  thiU  direction  there  ftppeara  to  be  no  reason 
for  compensating  for  such  damages  by  any  work  upon  the  riror 
But  if  it  should  be  deemed  advisable  to  return  to  the  irork  o\ 
draining  tlie  marshes,  it  might  be  well  to  stop  and  inquire  if  th< 
total  ralue  of  the  lauds  to  be  reclaimed  would  equal  the  cost  ol 
reclaiming  them.  Or  if  such  lands  have  been  pnrohaaed  at  a 
nominal  sum  should  the  State  be  made  simply  an  agent  to  do  the 
work,  advance  the  money  requirecl,  and  be  reijpbursed  when  the 
work  is  completed,  which  declaration  in  the  nature  of  things  will 
doubtless  be  indefinitely  postponed.  In  view  of  the  nncertain 
cost  to  complete  this  work,  also  of  the  large  amonni  paid  and  to 
be  paid  for  damages  alleged  to  have  been  caused  by  the  enlaif^ 
ment  of  thb  Erie  canal  at  Montezuma,  and  which  it  is  believed 
covera  nearly  if  not  all  the  claims  tbat  can  arise  &om  that  can^a, 
and  also  of  the  significant  threatenings  of  claims  from  parties 
below  Jack*s  reefs  and  on  the  shores  of  Onondaga  lake,  which  in 
some  localitiea  is  thickly  covered  with  salt  manufactories^  and 
acknowledging  that  when  such  claims  shall  hare  been  enlarged 
by  enlarging  the  cuts  of  the  bars  in  Seneca  river,  the  claims 
teanlting  may  eiLceed  those  already  filed  and  paid  at  Montezuma. 
The  undersigned  feela  it  to  be  his  dnt^  to  admonish  the  Legtala^ 
tnxe  to  well  and  truly  examine  any  fntnre  olaims  or  effotte 
secure  further  appropriationa  to  provide  for  the  effeeloal  drainiBg 
ol  the  Cayuga  marshes  and  swamp  lands.  Befefence  is  made  is 
conclusion^  to  a  re{x>rt  and  eetimale  made  by  Division  Ei^neer 
QoodselL,  January  18,  1865,  in  answer  to  a  resolution  of  the 
Senate,  in  which  it  will  be  seen  that  the  estimated  coat  (o 
effeetDally  complete  the  work  ia  f^^en  in  detail  atladied  to 
report,  amounting  to  $3Pi,3^ 

a  T.  HAYT, 

Caaal 


I 


ISTtl  Chapter  A:l  '  L^v^  For  removini;  obetmeftiaBS  from 
the  C*rupi  .>u;!. :  ^u  i  s^  %  river,  tSO^OOOt  appfoprialed  by 
chapter  r»04.  Laws  ^^l  !>'  -  vL  h  sum  is  hereby  appropriated  . 
agatn^  and  shall  be  expended  in  pursnanoe  of  and  as 
said  ohapier,  and  kxr  no  other  p«trpose  whaJamrroR 
18n.Jaa«afy8(l,laae]iililTK€L&  OuudOcMMiisaiooers'Bepari 
Chapler  I9i  of  1870  reappropriafed  9StiJXO  appropriated  hj 
ehap«er  3M  el  1868,  which  was  to  be  paid  o«l  d  fndb  not  odief«- j 
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wise  appropriated  iu  the  fund  for  extraordinary  repairs.     Non6 
Bot  otherwise  appropriated, 

1872.  Chapter  7B1.  Section  1.  The  sum  of  $20,000  is  hereby 
appropriated  in  addition  to  the  sum  of  $30,000,  appropriated  by 
chapter  364  of  the  Laws  of  1868,  which  latter  sum  is  hereby 
^e»pp^op^iat^ed  for  the  purpose  specified  in  chapter  179  of  the 
LawH  of  18r>8.  The  sum  hereby  appropriated  shall  be  paid  out 
of  atiy  funds  appropriated  or  to  be  appropriated  for  extraordinary 
repairs  ou  the  middle  division.  Sectiou  *2.  Said  sum,  or  so  much 
thereof  as  may  be  necessary,  shall  be  applied,  under  the  direction 
of  the  canal  commissioners  in  oharge,  to  the  purpose  specified 
in  chapter  179  of  the  Laws  of  1858,  as  amended  by  chapter  465 
i)f  the  Laws  of  1862,  and  to  no  other  purpose  whatever. 

Chapter  850,  For  removiug  the  obstruction  from  the  outlet  of 
Oaj'uga  lake  and  the  channel  of  Seneca  river,  the  sum  of  $2n,0(HX 
or  so  much  thereof  as  may  be  necessary,  and  the  sum  of  !530,00(>, 
appropriated  by  chapter  304,  Laws  of  1868,  is  hereby  appro- 
priated for  the  same  purpose, 

1872.  January  20.  Assembly  No.  29. 

One  of  the  greatest  arguments  against  the  draining  of  the 
Caynga  marshes,  for  the  purpose  of  reclaiming  the  land,  is  that 
the  soibmuck  will  either  go  down  with  the  water  or  follow  it 
down  sooner  or  later  afterwards. 

Appropriations  were  made  in  chapter  179,  1858;   465,  1862; 
304, 1868,  and  492,  1870,  for  removing  obstructions  from  Cayuga  j 
outlet  and  Seaeca  river,  bijt  still  no  money,  on  account  of  defectsi| 
in  the  acts.     It  is  for  completing  the  opening  of  a  new  waterway^ 
(or  the  Clyde  river  or  Canandaigua  outlet,  to,  under  and  below  the 
a4|ueduct  across  the  Seueca  river  on  the  Cayuga  marshes  at  Monte-  , 
zuma,  the  object  beiug  to  fully  compensate  for  having  turned  the  * 
said  Clyde  river  or  Cauandaigua  river  from  its  natural  course  and 
to  prevent  auy  back  water  on  lands  above  the  said  aqueduct  coming 
out  of  the  want  of  it.     This  work  has  never  been  fully  completed, 
according  to  its  original  design  and  plan,  it  having  lieen  arrested 
for  want  of  sufficient  appropriations  to  carry  it  on.     There  has  j 
lattr^rly   been  sought   to    be   coupled   with   it  another  measure, 
•*  draining  the  Cayuga  marshes/'     Of  course  the  drainage  of  the 
marshes  would  incidentally  help  this  object  if  it  were  done,  but 
this,  confiued  to  its  own  legitimate  purpose  and  for  no  other  pur^ 
|uiHi-.  wttiild  uid  help  that. 
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1873.  Chapter  760  of  Laws.  The  sum  of  130,000  la  hereby 
appropriated  for  remoTing  obstructions  in  the  outlet  of  Caj'ngai 
lake  and  the  channel  of  Seneca  riTer,  rf^a))propi'iatt5d  hy  act^l 
chapter  850  of  Laws  of  1872,  but  which  proved  uDuvailab]©  fori 
this  purpose,  shall  be  paid  by  the  Compti*oUer  from  the  general  fundi 
on  the  drafts  of  the  canal  commissioner  of  the  middle  division.      I 

Concurrent  resolution^   That  a  commission,  consisting  of  thj&\ 
Hon.  Josiah    B.  Williams,   of  Tompkins  county,   Hon-    George 
Geddea^  of  Onondaga  county,  Hon*  Sterling  G.  Hadley,  of  Seneoft 
county,  Thomas  S.  Smith,  of  Clyde,  Wayne  countVi  and  Heutyj 
Stokes,  of  Cayuga  county,  be  appointed  to  proceed  at  once  to  the  I 
Seneca  river  and  examine,  without  expense  to  the  State,  and  reporn 
upon  the  condition  of  the  same  ;  the  crossings  over  it,  consisting^ 
of  the  New  York  Central  railroad  bridge  (direct  lino),  the  Seneca 
towing-path  bridge,  the  aqueduct,  the  New  York  Central  railroad 
bridge  (old  route),  and  such  other  obstructions  as  they  may  find] 
to  the  full,  free  and  natural  flow  of  the  water  through  the  said] 
Seneca  river  and  the  outlets  of  the  Seneca,  Crooked,  Caynga  lakes] 
and  the  Canandaigua  and  Clyde  rivers.    Said  committee  to  reporti 
to  the  next  Legislature,  I 

1876,  January  11,  Assembly  No.  B.  Work  done  in  dredgingl 
under  plan  adopted  in  1873  completed.  Chapter  850  of  1872] 
appropriated  $20,000  and  chapter  766  of  1873  appropriated  $30,(X>oJ 

1879.  March  14,  Assembly  92.  Report  of  State  Engineer  and  I 
Surveyor  in  relation  to  obstructions  in  the  outlet  to  Cayuga  laka.1 

The  State  Engineer  and  Survey oci  in  compliance  mth  tlufl 
resolution  of  the  Assembty  passed  February  20,  1879,  calling  foil 
an  estimate  of  the  cjost  of  removing  obstructions  in  the  outlet  of  I 
Cayuga  lake,  would  respectfully  report :  That  the  Cayuga  lake  is] 
drained  by  the  Seneca  river  which  empties  into  the  Oswego  rivorj 
below  the  outlet  of  Onondaga  lake.  The  Seneca  river,  from  whem 
it  enters  the  Oswego  to  Baldwinsville,  a  distance  of  about  (i  mileStl 
is  navigable ;  at  this  point  a  dam  has  been  erected  which,  aocord-l 
ing  to  the  Laws  of  1809,  chapter  54,  should  not  be  more  than  7|l 
feet  in  height.  From  the  Baldwinsville  dam  to  Cayuga  lake  is  381 
miles,  the  river  in  this  distance  falling,  by  Geddes'  report  of  185  L,  I 
12,64  feet,  or  an  average  of  \  foot  or  4  inches  per  mila  This  fall,] 
if  uniform  with  a  channel  400  feet  wide  at  the  surface  and  4  feet] 
deep,  would  carry  2,217.6  cubic  feet  a  second,  using  Hnm<-| 
phreys  &  Abbott's  formula  and  corrections  for  bends  in  the  river«  orJ 
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twice  iho  flow  of  the  stream  in  low  water,  as  OBtimated  by  Geddes. 
The  intention  of  the   engineora  formerly  engaged  on  the  river 

ms  to  have  been  to  obtain  a  uniform  depth  and  width  of 
annel  throughout  the  whole  length  in  order  to  carry  off  the 
[ood8  and  to  <lrain  the  marsheis  at  low  water.  The  first  work 
done  by  Geddes  under  the  appropriations  of  1862,  aa  ig  shown  by 
the  maps  in  the  division  engineer's  office  at  Syraousei  was  ou  the 
canal  across  the  bend  at  Jack*»  reefs,  after  which  he  cut  down  the 
bara  at  various  points  on  the  river,  and  succeeded  in  lowering 
rroj^a  lake  2  feet;  the  surface  of  the  water  at  Mosquito  point 
iibuut  tho  same  ammint,  and  the  surface  of  the  water  in  Cayuga 
hike  by  1  foot  The  work  done  by  Soule  &  Whitford,  as  fthowa 
by  the  same  map,  under  the  latter  appropriations,  lowered  the 
water  surface  at  Mosquito  point  2  feet,  and  the  surface  of  Cayuga 
Liko  l\  feet  No  work  was  undertaken  above  Montezuma,  and  the 
b«d  of  the  river  remains  the  same  as  it  did  before  any  work  was 
contemplated*  By  itn  examination  of  the  ]»rofile  accompanying 
this  report  it  will  be  seen  that  the  blue  line  or  water  surface 
according  to  Whitford,  at  bar  No.  2,  has  a  sudden  rise  of  6  inches, 

Dg  to  the  fact  that  a  large  portion  of  the  channel  has  never 

n  excavated  to  its  proper  width.  The  next  obstruction  is  at 
bar  No.  10,  whore  the  surface  is  again  suddenly  elevated  nearly  IJ 
feet  This  is  caused  by  the  lack  of  width  and  depth  in  the  chan- 
'    '   across  this  bar.     The  next  and  the  most  important  obslruc- 

I  on  the  river  bi^tween  Cross  lake  and  Montezuma  is  thn  New 
York  CeLtral'railroad  bridge.  The  foundation  of  this  bridge  is  a 
raft  of  timber  extending  across  the  whole  width  of  tl^B  river;  the 
top  of  this  foundation  is  3  feet  above  the  bottom  of  the  river  as 
dredged  to  within  a  short  distance  both  above  and  below  the 
bri'lge,  and  prevents  the  surface  of  the  water  from  being  lowered 
at  Mout<3znma.  Above  Montemma  no  work  h*fcs  been  done  on  tho 
river,  and  the  material  remaining  above  the  grade  of  the  bottom 
of  the  stream  acts  as  a  dam  to  prevent  the  lowering  of  the  lake 
finrface*  In  order  to  reap  the  full  benefit  of  the  expenditures  of 
foriser  years,  the  work  left  undone  on  bars  Nos.  2,  lU  and  11 
nbould  be  completed,  and  the  foundation  of  the  railroad  bridge 
^  ^  HO  as  not  to  obstruct  the  flow  of  tho  stream.     Tliis  dredg- 

i„^  Jd  probably  lower  the  water  at  Montezuma  2  feet  or  more, 
ami  c5o«t  in  the  neighborhood  of  $17^(X)0.  In  order  to  affect  the 
level  of  Cayuga  hike,  the  material  in  the  channel  above  Monte* 
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zuma  should  be  removed  to  conform  to  the  waterway  below  thau 

point.    To  lower  the  lake  1  foot  below  the  present  level  woid« 

require  the  expenditure  of  about  830,000,  in  addition  to  the  work! 

on  the  stream  below   Montezuma^  and  to  lower  it  2  feet  the  SQial 

of  $100,000.     These  estimates  are  based  on  the  aupposition  that! 

no  hard  material  is  to  be  encountered,  and  upon  such  informatian 

as  is  now  in  the  engineer's  oflSce.     Before  any  work  is  done,  it- 

would  be  advisable  to  have  a  thorough  survey  and  examiQatloii| 

made  of  the  subject  I 

HORATIO  SEYMOUR,  J&     I 

1879.  Assembly  No.  118.  General  order  No.  613.  An  act  to' 
provide  for  the  removal  of  obstructions  from  the  outlet  of  Ca^'cunu 
lake  and  the  channel  of  Seneca  river.  ^B 

1885.  January  26,  Assembly  No.  38.    Report  of  HtnU  '  -^M 

Report  on  the  work  done  pursuant  to  a  concurrent  n  a  of  I 

the  Legislature  relative  to  the  establishment  of  bench-marks  to  I 
fix  and  determine  the  levels  of  Cayuga  and  Cross  lakes.  I 

The  resolution  is  as  fallows  :    Whereas,  Several  embankmentiil 
have  been  made  across  the  outlet  of  Cayuga  lake  and  the  channel! 
of  8eneoa  river  by  the  State*  railroad  companies  and  public  audi 
incorporated  bridge  companies ;  and  whereas  there  are  no  e^t^b* 
lisbed  levels  or  marks  to  determine  the  effect  from  year  to  year  of 
these  works  upon  the  relative  water  level  of  Cayuga  lake  and  its 
outlet ;  resolved,  if  the  Senate  concur,  that  the  State  Ei  tnd  i 

Surveyor  be  and  he  is  hereby  directed  to  run  a  line  of  _  :.„  .  »U8j 
levels  from  Cayuga  lake  to  Cross  lake,  establishing  \>ench-marks1 
at  high-water  mark  along  the  line  of  said  levels  as  follows : 

Bench*mark  No.  1  to  be  established  at  high-water  mark  on  thei 
lower  miter-sill  of  lock  at  the  entrance  of  the  Cayuga  brandil 
of    the    Cayuga   and   Seneca   canals  which   show   the   level   of 
Cayuga  lake.     Bench-mark  No.  2  shall  be  established  at  hi| 
water  mark  on  the  lower  miter-sill  of  what  is  known  as  Mndl 
lock  at  junction  of  the  Seneca  branch  with  the  Cayuga  brauchj 
of  said  canal.     Bench-mark  No.  3  shall  be  established   at  high*  I 
water  mark  on  the  central  pier  of  the  Erie  canal  aqueduct  at  the] 
crossing  of  Seneca  river.     Bench-mark  No*  4  shall  be  established  I 
at  high'water  mark  at  the  central  pier  of  the  crossing  of  the  New 
York,  West  Shore  and  Buffalo  railroad.     Bench-mark  No.  5  shall 
be  established  at  high-water  mark  on  the  central  pier  of  the  Ncfw 
York   Central   and  Hudson  River  Railroad  company  s  croasing. 
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ich-mark  No.  6  shall  be  establialied  at  high-water  mark  at  the 
cut  through  Moaqiiito  point  bar.  Bench-mark  No.  7  shall  be 
establiahed  at  high-water  mark  of  Cross  lake  at  a  suitable  place 
in  the  discretion  of  the  engineer  in  charge.  All  of  the  above 
bench-marks  shall  be  established  at  high-water  mark  and  marked 
on  the  map  of  the  outlet  of  the  Cayuga  lake  and  in  the  channel  of 
the  Seneca  river  so  that  they  may  be  easily  found  and  noted  by 
an  expert  in  engineering.  Said  map  is  now  on  file  in  the  office  of 
the  State  Engineer  and  Surveyor.  It  shall  be  the  duty  of  the 
ptate  Engineer  three  times  in  each  year,  namely  during  the  first 
&n  days  tn  each  March,  August  and  December,  to  detail  an 
engineer  to  examine  and  report  to  his  oflSoe  the  relative  condition 
of  the  water  level  as  compared  with  the  above  established  benches. 
Iso  to  report  upon  the  actual  depth  at  the  point  where  these 
snch-morks  are  established.  Also  to  take  the  actual  water  level 
at  the  point  each  side  of  the  Erie  canal  embankment  where  the 
old  channel  of  the  Canandaigua  or  Clyde  river  is  crossed  by  said 
embankment  The  result  of  said  levels  and  me^isurements  shall 
published  annually  in  the  report  of  the  State  Engineer  to  the 
egislature,  and  in  the  event  that  the  department  of  State  Engi* 
naer  shall  be  abolished  or  absorbed  by  any  other  department,  the 
duties  above  detailed  shall  be  performed  by  the  department  suc- 
3g  to  that  of  State  Engineer. 
The  work  of  carrying  out  these  requirements  was  intrusted  to 
ison  Richmond,  division  engineer  of  the  middle  division  of 
ie  State  canals,  who  makes  the  foUomng  report :  The  foregoing  " 
solution  requires  the  bench-marks  to  be  established  at  high- 
iter  mark,  and  at  the  same  time,  in  most  cases,  designates  the 
particular  places  where  they  shall  be  made.  To  fulfill  these 
quLrements  literally  was  found  to  be  impossible,  but  the 
inches  as  now  establishes!  wiO  furnish  all  the  information 
Bqaired  by  the  resolution.  The  values  given  at  these  benches 
refer  to  the  base  or  datum  line  established  by  Hon.  Geo.  Oeddes 
185L  This  course  was  adopted  as  testimony  given  by 
lal  engineers  since  that  time  before  the  board  of  canal 
ipraisers  was  based  on  the  values  of  benches  derived 
jm  said  base.  While  all  future  records  and  water  profiles 
hereafter  on  this  basis  be  more  readily  connected  and  com- 
pared with  those  on  file,  the  datum  line  referred  to  was  made 
L137  feat  above  the  surface  of  Cayuga  lake  as  found  October  1, 
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1H61»  and  at  that  time  eBtablisbed  by  thrao  benchoA  oat  in  tlifi  1 
i lace  of  the  rock  at  Cayuga.  In  State  Engineer's  report  for  the] 
^fiscal  3-ear  ending  September  30,  1802,  page  357»  these  benches*  I 
owing  to  the  disintegration  of  the  rock  are  now  obliterated  i  bull 
in  1862,  other  benches  along  the  river  were  established  from  Ibeae 
by  Howard  Soule,  Jr^  and  were  used  in  connection  witli  tkei 
present  line  of  continuous  levels*  The  bench  on  the  Montezuma  J 
aqueduct  was  in  the  best  Btate  of  preservation  and  tbe  most-j 
permanent  being  in  a  i^osition  least  liable  to  dis      '  '      '    ^at  j 

or  accident     Tliis   was   thert^fore   made  the   .  ^         irhj 

although  the  variations  at  some  of  the  other  benches  were  no* 
sli|^ht  as  to  have  made  no  practical  difference  which  wns  seli^cted. 
Great  care  w^yj  observed  in  running  the  original  line  of  levels ; 
but  to  prove  the  work  a  test  was  made,  the  result  of  which  was 
most  satisfactory-     The  entire  work,  including  test  require'd  about 
50  miles  of  careful  leveling,  and  was  done  without  the  employmeot 
of  extra  help.     It  involved  considerable  time  and  expense,  and  to 
take  the  required  measurements  three  times  a  jearwill  tnke  aboai 
nine  days*  ha  the  points  are  so  wideh'  separated  and  so  diflicnlt  to 
reach-     Following  is  a  description  of  the  benches  which  arc  idso^j 
marked  and  graphically  described  on  the  map  indicated  in  til^H 
n^solution.    I  have  also  appended  a  table  showing  measurements^' 
to  dat^  as  required,  and  also  the  principal  databe*vring  uixin  the 
subject  compiled   from   the   reeonls  on  file   in  this   office,  and 
reduced  to  the  common  base  as  adopted.    These  were  prepared 
by  Mr,  1>.  E.  Whitford,  who  was  in  charge  of  the  work  don©  under 
llio  appropriation  of  1872  and  1873,  and  is  thereft ire  familiar  withj 
the  old  benches  and  the  records  of  high  and  low  water  for 
laat  ten  years.     Bench-marks  established  in  1884  I-  ^      iga 

And  Cro«s  lakes,  in  accordance  with  a  concurreiii  ^      u  of 

the  Legislature.     These  bencb-marks  refer  to  the   datum  line 
estabUsbed  by  Hon,  Gr^o,  Geddes  in  1851 : 

Na  I,  elevation,  — <).008.  On  copiog  between  ih©  anchor  irons, 
6 J  incbes  from  the  t/tw-pjith  or  west  lower  hollow  quoin,  Cam^a 
locL 

Na  2,  elevaEit^ij,  — <».234  On  coping  utween  the  aneiiir  iruns^ 
23  inches  from  the  berme  or  south  lower  hnUow  nuoin,  £as( 
Mud  locL 

Na  3,  +-R049.  On  coping  of  parapet  wall,  northeast  oomer  of 
projectioD  over  fifteenth  pier  from  east  end,  S^ieca  rnrco-  aqu^dnL^L 
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No.  4,  — 4.799.  Southeast  comer  coping,  tenth  pier  from  east 
end.  New  York,  West  Shore  and  Buffalo  railroad  bridge. 

No.  5,  — 1687.  Southwest  corner  coping,  forty-ninth  pier  from 
east  end.  New  York  Central  and  Hudson  River  raiboad  bridge. 

No.  6,  — 0.336.  Center  of  gray  limestone  monument,  east  side  of 
highway,  543  feet  northerly  from  northeast  corner,  and  in  line 
with  east  side  of  Mosquito  point  bridge. 

No  7,  — 6.069.  West  corner  of  stone  supporting  south  end  of 
west  truss,  0.66  feet  from  west  side  and  2.1  feet  irou).  end  of  truss 
casting,  iron  road  bridge,  1  mile  west  of  Cross  lake. 
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1890.  March  3,  Assembly  No.  62.    State  Engineer's  Beport. 

I  attach  table  No.  *  *  *  3,  giving  the  water  record  of 
Oaynga  and  Cross  lakes,  as  per  concurrent  resolution  of  1884. 
This  record  does  not  accomplish  the  desired  object,  if  I  under- 
stand it  correctly.  The  dates  of  measurement  are  fixed  by  the 
resolution,  and  do  not  show  either  highest  or  lowest  water,  nor 
do  the  results  afford  any  comparison  between  the  original  and 
present  condition  of  the  lakes  and  river.  If  it  is  desirable  to 
continue  these  measurements,  self-registering  gauges  should  be 
set  at  the  specified  points,  which  would  give  a  complete  record 
of  the  fluctuations  of  the  waters  The  comparative  condition  can 
not  be  obtained,  as  no  records  exist  of  the  state  of  the  lakes  and 
river  channel  before  the  attempted  improvement  of  the  river 
channel.  I  doubt  if  any  good  result  will  follow  the  continuance 
of  these  measurements. 
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Measnrementa  at  atmctnres  are  taken  on  lower  side,  but  at  the 
aquednct  the  nieasureuients  in  Canandaigaa  river  are  J  mile  from 
the  aqueduct,  but  near  the  canal  on  each  side.  The  new  channel 
below  merely  increases  the  discharging  capacity  from  the  aqne- 
duet  to  a  point  2  miles  below  it  (Extract  from  letter  of  H,  T. 
Beach,  division  engineer.) 

Estimate  of  water  supply  to  Montezuma  level*  and  to  that  part 
of  Cayuga  and  Seneca  canal  adjacent,  is  4,0Cf0  cubic  feet  a  minute. 
Estimate  of  supply  to  rest  of  Seneca  canal  is  18,000  cubic  feet  a 
minute* 

Aqueduct  31  spans,  each  22  feet 

Tow-path  bridge  at  Seneca  canal  crossing,  5  spans,  clear  width 
of  bridge  259' 9". 

1860.  Chapter  412  of  Laws.  For  ths  completion  of  the  draining 
of  the  Cayuga  marshes,  and  the  removal  of  obstructions  from 
Seneca  river  the  sum  of  $30,000,  or  so  much  thereof  as  may  be 
necessary,  to  be  levied  and  collected  from  the  owners  of  the  lands 
benefited  in  the  manner  provided  by  chapter  178  of  the  Laws  of 
1853  ;  and  when  so  collected  and  paid  int<i  the  treasury,  to  be  paid 
over  to  the  canal  commissioners  for  the  purposes  aforesaid  ;  but 
nothing  in  this  act  contained  shall  be  construed  to  impair  the 
claim  of  the  State  for  reimbursement  of  the  moneys  heretofore 
appropriated  from  the  treasury* 

Chapter  464.  The  unexpended  balance  of  $30,000  appropriated 
[by  chapter  179  of  the  Laws  of  1858,  for  the  removal  of  obstructions 
[from  the  outlet  of  Cayuga  lake  and  the  channel  of  Seneca  river, 

hereby  appropriated  to  the  same  object,  to  be  paid  out  of  any 

[moneys  appropriated  for  the  enlargement  of  the  Erie  canal ;  said 

unexpended  amount  which  is  hereby  reappropriated^  being  the 

sum  of  $20,411. 

Thesis  of  F.  E.  Bissell,  B.  C.  E.,  Cornell,  1878. 

Cayuga  lake  basin,  800  square  miles ;  Seneca  and  Crooked  lakes 
[bftsin,  675  square  miles;  Clyde  river  basin,  800  square  miles; 
'  Skaneateles  and  Owasco  lakes,  and  other  creeks,  add  480  square 
miles;  total  2,750  square  mileH. 

Mean  annual  rainfall  from  Fanniiag  :  Auburn,  34.42  for  tw^^ntj- 
■  two  years;  Ithaca,  34.71  nineteen  years;  Geneva,  30*87  niueteen 
years;  Penn  Yan,  28.42  thirty  years  ;  Kochester,  32,56  thirty -five 
years;  average  of  district  by  C.  A.  Schott,  3471. 
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At  Ithaca^  for  niiiaiGeii  years,  the  following  ia  the  a^Bragio  for 
each  nioiitb,  tho  ^vat  {i>^tire  beiug  the  mojithly  average,  and  A^i 
B6C ami  the  per  cent  nf  ttia  total  annuiil  rainfall:  January,  L8I|| 
0.G3;  February,  IJti,  0.61;  March,  2.51,0.87;  April,  3.00,  L04| 
May,  3.54,  1.22;  June,  3.83,  L33;  July,  3.31,  1.15;  August,  i.% 
1.03;  September,  3. il,  LIS;  October,  3.34,  1.16;  November,  187, 

0  99  ;  December,  2  34,  0.95  ;  nieau  monthly  (all,  2.89*  ABBumiDg 
a  two-inch  a  day  maxiiiium  raiufall,  we  have  148,156126  cnbic  foet 
a  Bocond  falling  on  this  water  shed,  of  which  two-thirda  is  m6r 
mated  to  rt>atth  the  river,  lens  200  cubic  feet  fr>m  eyaporatioa 

Aren  of  Cayu<^a  lake,  \i)0  square  miles  ;  of  Seneca  and 'Crooked 
120;  of  Skiiueateles  and  Owaaco  60;  and  of  Clyde  river  W; 
total  320, 

YoIuHie  falliu^  on  sheds  of  streams  eixterini;  at  Ithaca,  8,961  cubio 

fecL     To  compute  flow  of  river  use  Weiabach  o'=.^fii_  ' 

'^         bif» 

F  --  4,800    square    feet    cross    section,  p  ^  424    feet    wetted 

perimeter,  h    -12.01    fall    from   Cayuga    lake  to  BaldwinaTilk^ 

1  ^  222,450  fcot.  S  ^  coeir.  of  friction  for  app.  vaL  of  o  of  ESOft 
Hence  c.  2.25  and  How  is  10,8^0  cubic  feet  a  second. 

Seneca  and  Crooked  lakes  are  drained  into  Caynga  lake, 
settinf^  back  the  waters  of  Cayuga  lake.  The  Seneca  ri?er 
flowing  into  Cayuga  Like  raises  the  water  at  that  end,  and 
often  backs  u]^  the  waters  of  Cayuga  lake  as  far  as  Springport^ 

miles  distant.     This  fact  is  known  by  the  difference  in  oolor 

of  the  waters  of  the  two  hikes.  Tliere  is  a  difference  of  level  o! 
the  two  lakes  of  63.4  feet,  and  the  channel  joining  them  is  only  90 
miles  loLg.  The  lake  is  deeper,  and  lias  a  more  regular  bottom, 
and  everything  tends  to  prove  that  the  waters  of  Seneca  lake 
arrive  at  tlic  outlet  as  soon  as  those  from  Ithaca  do,  and  hence  a 
set-back  is  inevitable.  The  waters  rise  very  quickly  at  Ithaca^ 
and  subside  very  shnvly ;  this  also  goes  to  show  that  the  waters 
of  Seu(ica  and  Crooked  lakes  arrive  at  the  outlet  before  those 
coming  into  i\ui  hike  at  Ithaca  do.  The  highest  mark  is  reached 
at  Cayuga  three  or  four  days  after  tlie  highest  point  is  reached  at 
Ithaca,  and  wlien  the  level  at  Ithaca  is  at  a  stand-still.  This 
stream  also  briuj^s  down  much  silt  and  deposits  it  at  the  lower 
end  of  tlie  lab*,  tlius  niakiiii^  it  more  shaUow  every  year,  and  form- 
ing an  extensive  bar  ri^ht  acro^^s  the  mouth  of  the  Seneca  river. 
Its  fftcut.ti  an-  cuiiily  smju  in  Plate  III  in  the  vertical  cross  section 
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of  the  lake ;  it  being  less  than  10  feet  deep  at  Cayuga,  and  only 
,  from  4  to  5  feet  deep  at  tbe  point  where  the  river  leaves  the  lake 
again.  With  a  rainfall  of  two  inches  in  twenty-four  hours,  we 
woald  have  as  coming  into  Cayuga  lake  from  Seneca  and  Crooked 
lakes  24,200  cubic  feet  a  second,  which  is  a  considerable  volume?, 
and  would  fill  up  the  end  of  the  lakQ  fast,  as  the  river  can  caiTy 
only  10,800  cubic  feet  a  second,  and  so  would  produce  high  water 
immediately.  Hence  we  think  it  is  plain  that  the  Soneca  river 
flowing  into  Cayuga  lake  does  produce  a  set-back  of  the  waters  of 
Cayuga  lake,  and  also  a  tendency'  to  form  a  large  and  progressive 
bar  at  that  end,  right  in  front  of  the  outlet  Configuration  of  lake 
not  favorable  to  rapid  flow  of  water  from  Ithaca  to  the  outlet 
Treating  the  bars  in  the  lake  as  submerged  dams,  the  conclusion 
is  reached  that  the  water  in  the  southern  end  of  the  lake  must  be 
1.4  feet  higher  than  in  northern,  to  pass  two  inches  of  inlet 
channel,  also  too  narrow. 

Before  the  Board  of  Canal  Ai)praisers.     Claim  of  F.  M.  Finch. 

Specific  acts-  (1.)  Embankment  of  Erie  canal  across  marshes 
at  Montezuma  closed  up  in  1856  the  entire  Cjinaudiagua  chaunol — 
16  feet  deep  and  70  feet  broad.  (2.)  This  onibankment 
obstructed  and  shut  up  a  waterway  ovt?r  the  marshes  ut\irly  6 
miles  wide  where  before  1856  freshets  and  hi«^h  watiT  wen^  easily 
and  rapidly  carried  off.  (3.)  All  water  from  Canainlaij^ua  has 
been  turned  into  Seneca  at  right  aiij^Ies,  and  hinders  How  in 
Seneca.  (4.)  Aqueduct  is  an  obstruction,  tluj  water  backing  up 
on  it  from  6  inches  to  3  feet  (5.)  Water  from  canal,  1,0()0,()(X> 
cubic  feet  a  day  poured  into  river  from  Erie  canal.  All  except 
the  overflow  from  the  lower  side  of  the  a<[ueduct  trunk  comes  in 
above  the  aqueduct  (6.)  Narrowed  Seneca  channel  at  Mud  lock 
to  244  feet 

All  witnesses  agi'ee  that  prior  to  1S57  the  water  did  not  set  bai*k 
on  the  village  of  Ithaca.  But  ran  oil'  in  a  f(»w  hours ;  not  to 
exceed  a  day  or  two. 

The  year  1857  —  the  first  year  of  the  comitletion  of  tlie  State 
works  at  Montezuma,  is  the  bej^'inning  of  the  p«*rsistent  high 
water  which  has  drowned  out  the  we.st(*rn  part  of  the  village  of 
Ithaca.  Before  these  works  were  constructed  all  th*;  witnesst^s 
a^ree  that  beyond  the  ordinary  liriof  and  ea>.ual  ovrrlI«)W  «»f  the 
mountain  streams  —  lasting  but  for  a  day  or  t\v(^  —  rapidlv  run- 
ning off —  affecting  nothing  but  a  small  area  — doini,'  but  trifling 
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liigli  vaier  ol  attf  coateqoeoo^  But  ^ftier  tbe  wfiribi  wc-ro 
s^Qcted  Uie  lake  wwm  hmek^  iqxn  Ibe  lav  IwA^  li%^  wmler 
deetuBctit^  orolkiw  became  oaotimaomB,  bfiliag  wfcole 
and  ntlerlT  destoojiaf;  the  vmlii^  of  ptvper^  —  bndi  beA 
iinloiiciied  were  drovBed  —  exiiaofdmAij  valer  l^r^b  ^ 
leeched^  the  danger  aail  destruction  beeawie  eo  great  iliat 
commamtT  were  alarmed,  pablic  Aeetiaga  viere  oaUed  and  com 
nuileea  were  sent  to  the  oatfel  to  examine  the  ofastaiotkiiis 
weiB  dotog  the  ni^iehief,  All  tiie  wttaeesea  agiee  that  before  IBS' 
tibe  water  did  not  sH  back  from  the  lak^  and  whaterer  spi 
Eresheii  occurred  pinned  off  rmpidlj  and  did  na  iajnrr^ 

Dowe.  PreTiou  lo  that  tune  (18&7X  I  had  nerer  eeenthe 
near  aa  high  as  it  was  then.  A  pnhBe  meeting  wwb  eaDed  to  tak< 
theee  matters  into  coosideralisNv  i^  a  committee  was  appoini 
to  examine  into  the  canse  of  the  h%h  water.  Beiotn  1857  I  ha 
seen  the  tlat  laiid»  partially  oi«r6owBd,  but  not  to  the  same  exten 
aa  in  1857,  I  cannot  tall  mneh  about  it  prior  to  IK.^7,  fut  m 
attention  was  not  called  particnlarlr  to  it. 

Hnmphrej.  The  frediela  of  18S7*  1865  and  187(»  wen.  me  niga- 
eat  I  have  erer  knofwn.  There  are  isertaia  portaona  of  the  date 
that  are  more  or  leaa  eoTere^l  when  we  hate  our  usual  spring 
freshets.  From  1S36  down  the  flats  have  never  been  submefiged 
no  long  ad  in  18o7. 

Selkreg.    Previona  to  the  year  1^7  we  had  no  Ereehets  wluoh| 
raiaed  the  water  and  kept  it  np  over  from  twenty^fonr  to  forty< 
eight  hours. 

Williams.  I  fir&t  came  here  in  1825*  When  I  came  here  the' 
moat  of  the  flat  lands  np  to  the  village  weie  oovered  with 
timber  except  placea  cnltivated.  There  are  places  where  I  have 
seen  crops  of  oora  growiii^  on  theee  lands  near  the  lake.  There 
was  a  place  near  the  weet  shore  not  far  from  lake  on  the  west  siclo 
the  inlet  They  have  been  too  wet  of  late  years  to  be  euUivated, 
From  1840  to  135(i  the  water  did  not  usually  remain  over  a  day  or 
two  prior  to  the  enlai^Tement  of  the  Erie  ci^ial  and  the  building  of 
the  aqueduct.  1  do  not  know  that  it  was  ever  nnder  water  more 
than  a  day  or  two.  As  a  rule  pre\ious  to  lHo7,  the  wn*  "  ':-aj 
peared  in  a  very  short  time.     The  water  since  1^57  has  4.  :be 

flats  more  eontinnaUy  and  remained  longer.    Never  knew  any tht]^ 
prior  to  1857  with  what  we  have  had  since  as  to  deaoUtioa  and 
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,    Since  1857  I  have  noticed  a  general  higher  level  of 

the  water  in  the  lake  and  over  low  lands  than  before,  and  T. account 
for  it  by  the  obstructions  caused  by  the  State  works  at  Montezuma. 

Day.  Previous  to  1857  the  water  would  flow  off  rapidly  and  soon 
dry  off;  since  that  time  they  have  been  more  continually  overflowed 
Ck>nflictiDg  statements  as  to  height  of  water  on  aqueduct  trunk 
on  upper  and  lower  siden.  Vary  from  1  inch  to  6.  Toi/il  bright 
on  upper  side,  3^  feet 

E*  Cornell,  on  Sodus  canal : 

The  State  is  now  discharging  from  the  Erie  canal  an  average  of 
4,1^,523  cubic  feet  of  water  per  day  into  the  Cayuga  marshea 
during  the  entire  season  of  navigation  of  224  days.  Chemung 
canal,  1,000,<X>0, 

From   letter    of    H.   T.   Beach,   division  engineer.  Noveml 
24,  1890 : 

The  various  improvements  to  the  channel  of  the  river  by 
dredging  were  as  follows  : 

In  1862-3,  bar  No.  11.  beginning  in  deep  water,  6,400  feet  above 
New  York  Central  railroad  bridge,  5^300  x  50  x  5  feet  and 
1,100  X  30x5  feet  (Bottom  of  cut  ^  foot  below  bridge  foundation.) 
Below  New  York  Central  railroad  bridge,  beginning  at  bridge  and 
running  to  deep  water,  2,100  feet  long,  GO  x  4  feet  at  top  and  30  x  2  J 
feet  at  bottom.  (Bottom  of  cut,  6J  feet  below  original  and  2  feeki 
below  foundation  of  bridge;  channel  under  bridge  was  excavatedi 
to  top  of  foundation  when  bridge  was  built)  At  head  of  bar 
No,  10  (1  mile  below  New  York  Central  railroad  bridge), 
1,100  X  30  X  5  and  500  x  30  x  5  (begins  in  deep  water  and  ends  in 
bar}*  Bar  No.  9,  CampbelFs  island  (about  3  miles  below  New 
York  Central  railroad  bridge),  2,100  feet  long ;  central  portion, 
200  feet  x  30  x  3  ;  remainder,  40  x  4.i  (runs  from  deep  water  above 
to  deep  water  below)*  Bar  No.  7,  Mosquito  point  (6  miles  below 
New  York  Central  railroad  bridge),  1,200  x  100  x  3.^  and  1,000  x  80x 
4^  (runs  from  deep  water  to  deep  water).  Bar  No.  6,  Hickory 
island  (9.^  miles  below  New  York  Central  railroad  bridge),  IJOOx 
60  X  8  and  400  x  30  x  3,  (from  deep  water  to  head  of  bar  below). 

Proposed  in  1872.  (I  do  not  find  the  final  account,  but  think  the 
work  was  completed,  except  at  bar  No.  1.)  Bar  No.  11  (above 
New  York  Central  railroad  bridge),  complete  to  give  channel 
6,400  X  50  X  0]  from  deep  water  to  bridge  (bottom  of  cut  2  feet 
below  top  of  bridge  foundation).  Below  bridge  (from  bridge  to  deep 
67 
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water)  complete  to  give  channel  50  feet  wide  on  bottom  2,100  x  6^. 
Bar  Na  10  (1  to  2  miles  below  New  York  Central),  channel 
widened  and  completed  from  deep  water  to  deep  water  to  give 
9,700  X  40  X  5.  Bar  No.  9  (—  miles  from  New  York  Central),  com- 
plete to  give  2,200  x  45  x  4^.  Bar  No.  8  (4  miles  below  New  York 
Central),  400x40x4^.  Bar  No.  7  (6  miles  below  New  York 
Central),  complete  to  2,200  x  100  x  6.  Bar  No.  5  (9^  miles  below 
New  York  Central),  lower  part  already  done  to  deep  water  so  as  to 
give  l,700x  60x  8,  400x  60x  3  and  l,800x  40x  5.  Bar  No.  3  (13 
miles  below  New  York  Central),  500  x  40  x  3.  Bar  No.  2  (Bonta's 
bridge,  14  miles  below  New  York  Central),  1,700  x  40  x  3.  Bar 
No.  1  (15  miles  below  New  York  Central),  600  x  40  x  3. 


REPORT 

Cause   of  Sickness   at   Sprmgwater. 


Albaut,  June  30,  1890. 
To  Jaoob  Snybeb,  Esq.,  Bupervkor  and  Prmdent  Board  of  Ilealih, 
Springwater,  N.  Y.: 

Sm. —  In  answer  to  a  petition  received  sometime  since  from 

idents  in  Springwater,  which  set  forth  the  fact  that  owing 
to  the  raising  of  Hemlock  lake  for  the  water  supply  of  the  city  of 
Boohester,  the  flats  below  your  village  were  more  or  less  sub- 
merged and  malaria  had  resulted,  in  company  with  Mr.  C.  C. 
Brown,  civil  engineer,  I  visited  Springwater,  Friday  the  twenty- 
seventh,  and  ascertained  the  following : 

That  the  inlet  of  Hemlock  lake  was,  in  former  years,  a  more 
flwift  flowing  stream  than  at  present ;  that  now  it  is  higher,  is 
shiggiflh  in  flow  in  its  lower  portion,  and  in  consequence  moi'e 
marsh  land  has  been  created  than  formerly*  This,  by  the  citizens 
of  Springwater,  is  considered  to  be  due  to  the  outlet  of  Hemlock 
lake  being  obstructed  by  the  authorities  of  Rochester  and  the  lake 
level  thereby  raised,  the  object  of  this  raising  to  be  the  storage  of 
water  for  the  city's  use*  Last  autumn  an  outbreak  of  some  twenty 
(o  thirty  cases  of  sickness,  considered  to  be  due  to  this  cause,  was 

iced  in  Springwater.     None  of  the  cases  resulted  fatally. 

Dr.  Conners,  one  of  the  oldest  physicians  residing  in  Spring- 
water,  detailed  the  history  of  the  outbreak  as  it  came  under  his 
notice,  and  gave  the  description  of  typhoid  fever  of  a  mild  form 
The  doctor  considered  malaria  to  be  also  present  Dr.  Malloiy, 
of  Bochester,  who  saw  several  of  the  patients  with  their  attend- 
unts,  considered  the  disease  typhoid  fever,  and  the  notes  he  took  at 
tlie  time  give  the  history  of  that  disease,  I  understand  Dr.  Boon^ 
another  of  your  physicians,  states  he  had  several  of  those  ill  under 
Ilia  care,  and  all  were  snfl'ering  from  typhoid  fever. 
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Ab  exhaustive  analysis  of  the  well  water  of  the  village,  geiief 
ally  used  by  the  inhabitants,  by  Dr*  Ernst,  of  Boston,  shows  sex 
age  contamination,  and  in  some  instances  the  typhoid  gerni. 

It  appears  from  inspection  that  the  house  wells,  placed  as  thej 
are  on  a  hill-side,  have  above  thenS  privy  vaults  and  stables ; 
the  soil  is  porous  in  character,  and  therefore  every  chance  iagive 
for  the  contamination  of  the  ground-water  supplying  the  wells 
seepage  from  vaults  and  manure  piles. 

Inspection  shows  the  lake  level  to  be  considerably  higher 
normal,  and  the  inlet  for  about  half  a  mile  above  the  lake  to  be 
affected  by  this  rise,  the  surrounding  flats  being  more  or  leea 
wet  and  boggy.  But  it  is  also  stated  that  the  two  yeM'S  paai^ 
have  been  unusually  wet,  and  that  in  dry  seasons  the  lake  lev^ 
is  lower.  Inspection  at  the  foot  of  the  lake,  from  which  poini 
the  city  of  Boehester  draws  its  water  supply,  showed  over  a  fc 
and  a  half  of  water  flowing  through  the  original  outlet  and  nearlj 
as  much  through  an  artificial  outlet  made  by  those  in  chaiige  (  ' 
the  water- works.  Nine  million  gallons,  daily,  of  water  are  i 
stated  to  be  drawn  ofi*  through  the  supply  pipe,  thus  makir 
three  outlets  to  the  lake,  or  more  than  doubling  the  amount  of  th^ 
old  discharge.  The  law  allowing  Kochester  the  right  to  drai 
water  from  Hemlock  lake»  also  confers  the  power  to  raise  the  lak^ 
level  two  feet  and  to  draw  it  down  eight  feet  below  the  normii 
level  or  the  bottom  of  the  outlet,  thus  giving  ten  feet  rangg 
(Chapter  754,  Laws  of  1873.)  But  the  privilege  of  storing  wat 
has  never  been  used  by  the  city,  as  is  shown  by  the  records, 
necessity  not  having  arisen,  while  the  level  at  times  haa 
drawn  down  about  five  to  six  feet 

It  is  claimed  that  by  making  an  artificial  outlet,  the  natural  oi 
has  become  filled  up,  and  as  the  flow  through  the  latter  is  undejj 
command,  as  much  water  can  not  leave  the  lake  as  in  form€ 
years.  In  offset  to  this,  the  chief  engineer  of  Boehester  stated 
care  was  taken  to  keep  the  old  outlet  in  proper  condition,  an4 
that  it  was  regularly  cleaned  out  whenever  any  apparent  deposi^ 
was  noticed. 

On  further  examination  it  was  found  that  a  dam  wae  built  on 
the  outlet,  a  mil^  iind  a  half  below  the  lake,  for  mill  purposes 
That  this  dam  set  back  the  water  to  within  a  short  distance,  les 
than  half  a  mile,  of  the  lake,  and  as  no  obstruction  was  placed  a^ 
the  mouth  of  the  outlet,  as  the  artificial  outlet  was  open  a  fey 
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I  aboTe  the  level  of  the  bottom  of  tbe  ongmai  oue  and  the 
I  daily  drawing  through  ita  pipo  a  large  amouut  of  water, 
the  maintenance  of  the  high  lake  level  could  only  be  due  to  the 
[itenanoe  of  this  dam  on  the  outlet  stream.  This  dam  is  not 
>inied  or  controlled  by  the  city  of  Rochester. 

I  am  of  the  opinion  that  the  sickness  of  last  fall  was  not  due  to 
the  wet  condition  of  the  lowlands  below  the  village ;  that  it  waa 
not  malarial  but  typhoid  fever,  due  to  other  causes  than  the  one 
assigned  by  the  residents.  It  is  suggested  as  a  guard  against 
future  outbreaks,  that  the  privy  vaults  in  the  village  be  done 
away  with,  that  what  is  known  as  the  "pail  system"  be  substi* 
tuted^  and  that  great  care  be  taken  to  prevent  contamination  of 
the  village  well  water  from  other  sourcea  It  is  further  suggested 
to  the  Rochester  authorities,  that  for  the  better  protection  of  their 
|-water  supply,  they  consult  and  arrange  with  the  village  as  to  the 
lanner  of  carrying  out  the  above  change.  A  copy  of  this  letter 
been  sent  to  the  chief  engineer  of  the  city. 

Very  respectfully,  your  obedient  servant 

LEWIS  BALCH, 

Secret  anL 
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Cause   of  Diphtheria   at   Newburgjh, 


Newbuboh,  N,  y.,  November  3^  1! 
^Sieretary  State  Board  of  ffeaUh : 

Sib. —  At  a  meeting  of  the  board  of  eduoatiou  held  Naveio^ 
l36r  1,  1890,  I  was  directed  to  aak  the  State  Board  of  Heallh" 
to  send  an  expert  to  this   city  to    inquire   into    the   sanitary 
condition  of  grammar  school  No.  3,  to  inreetigate  as  to  the  origin 
and  means  of  dissemination  of  diphtheria  in  Newburgh  and 
report  if  there  is  any  reasonable  caase  to  suppose  that  this  build 
ing  has  been  the  source  of  danger  or  is  in  such  a  condition  as 
endanger  the  life  or  health  of  its   pupils.      An   early  reply 
urgently  requested  as  we  are  hopelessly  at  variance  with  our  locidl 
board.     I  will  endeavor  briefly  to  explain  the  situation.     Dipb* 
theria  has  prevailed  in  Newburgh  about  two  and  one-hatf  years.  J 
The  past  year  there  have  occurred  in  all  parts  of  the  city  between 
fifty  and  sixty  oases,  of  a  mild  type,  in  every  month.     School  Na  3i 
haa  near  500  pupils.     In  fall  of  1888,  fifteen  cases  occurred 
pupils  attending  this  school,  seven  in  one  class  including  teacber| 
were  attacked  about  the  same  time.     One  of  these  pupils 
complaining  for  several  days  before  she  left  school  and  to  her 
attribute  the  other  oases.     The  disease  spent  its  force  in  about 
two  weeks.    During  the  last  two  years  there  has  been  no  trouble 
until  September  of    the   present    year.      Case  No.  1   occurred 
September  thirteenth ;  No.  2,  October  fifteenth ;  No,  3,  October 
sixteenth ;  No.  4,  October  twentieth ;  No.  5,  October  tweuty^ight. 

These  cases  are  all  mild,  and  I  believe  have  all  recoverecLj 
September  eighteenth  a  younger  brother  of  No.  1  was  altaoke 
October  eighth  No.  1  returned  to  school,  twenty  days  after  his 
brother  was   taken  sick,  and   not  more   than   two  weeks  after* 
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lis  recorery.  October  fifteenfch  case  No.  2  occurred  in  the  same 
room  to  whioli  No.  1  returued  This  was  followed  by  cAaee  3,  4 
ADd  5,  October  sixteenth,  twentieth  and  twenty-eighth. 

The  sanitary  conditions  of  the  building  are  practically  unchanged, 

^The  closets  are  the  same  aa  are  in  use  in  three  other  buildings, 

^wo  much  larger  than  thia     The  building  draws  its  pupils  from  a 

otion  in  which  the  disease  prevailed  most  extensively  dnrixig 

'ihe  summer  of  1888,  when  the   schools  were   closed  and  the 

epidemic  was  at  its  height. 

No  effective  measures  have  been  adopted  by  oui*  local  board  for 
ihe  isolation  of  the  sick,  the  disinfecting  of  rooms,  the  cleansing 
of  bed-clothes,  the  clothing  or  persons  of  patients* 
.  We  are  directed  l)y  our  local  board,  on  the  ground  that  the 
building  is  the  source  of  danger,  to  construct  temporary  vaults  in 
ichool  yards,  and  then  to  make  such  other  changes  as  may  be 
ledded  upon. 

We  will   not   construct  out-door   privies  for   the   use  of  500 

children.     We  claim  that  the  circumstances  point  to  contagion 

^only  as  the  cause  of  disease  in  the  schools ;  that  the  outcome 

would  have  been  very  different  had  it  resulted  from  an  nnHanitary 

)ndition  of  the  building  itself. 

At  a  conference  meeting  with  board  of  health  we  fjnen  a  to  Hub* 
_mit  the  whole  matter  to  State  bdard.     Our  local  board  disagrees* 
Therefore,  we  ask,  on  our  own  behalf^  an  investigation  by  an 
^tmbiased  expert     We  are  willing  to  abide  by  the  result 

Yours,  respectfully. 

R.  V.  K.  MONTFORT,  M.  D., 

SuperijitendenL 


Al^ANY,  November  7,  1890 

Po  R.  V.  K.  MoNTFORT,  Esq. I  Supertntetident  Board  of  Educatum^ 
Neiuburgli,  N.  T, : 

Stfi. —  Tour  communication  of  the  third  instant  was  reoeived 
ad  contents  carefully  considered.    On  the  return  of  the  secretary 
the  city  I  will  lay  it  before  him  for  action. 
Very  respectfully,  your  obedient  servant 

FRED^K  CARMAN, 

AsBiBiant  Secreiary. 
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Office  op  thk  Boi^iiD  o?  Health, 

NEWBtmoH,  N.  T.,  NmrtmhtT  7, 1890. 

Lcn,  M.  D.,  Secretary  State  Board  of  Health,  Albany^  A\T: 
i»£- At  a  meetiug  of  our  board  of  health  held  October  29>  1890, 
the  following  action  was  taken  in  regard  to  one  of  our  city  solioolg : 

"  Whereas,  The  board  of  health  of  the  city  of  Xewburgh  are  of 
the  opinion  that  the  bad  sanitary  condition  of  the  Third  Ward 
QrHmmar  school  is  the  probable  source  of  considerable  dipbtberiA 
among  the  children  in  attendance  upon  the  said  school ;  therefore^ 

Resolved,  That  the  board  of  health  hereby  order  that  the 
present  water-closet,  located  in  the  basement  of  the  said  school 
building,  be  abandoned  after  ten  days  time,  and  suitable  tempo* 
rary  privy  vaults  constructed  in  thf^  yard  of  said  property, 
preparatory  to  making  further  permanent  improvements;  work 
to  be  done  under  the  supervision  of  the  health  officer  and  snbject 
to  the  approval  of  the  board  of  health. 

Resolved,  That  the  entire  board  of  health  be  constittrted  a 
committee  to  confer  immediately  with  the  board  of  education,  in 
order  to  ascertain  what  sanitary  improvements  are  necessaiy  to 
be  made  for  the  purpose  of  patting  said  school  building  in  good^ 
safe  and  proper  sanitary  condition  ;  also. 

Resolved,  That  the  health  officer  be  instructed  to  wait  upon  the 
president  of  the  board  of  education  for  the  purpose  of  making  an 
appointment  to  hold  the  conference  between  the  two  boards 
above  recited." 

The  conference  with  the  board  of  education  was  held  M 
Saturday  evening  without  accomplishing  anything. 

The  board  of  education  claim  that  the  sanitary  condition  at 
said  school  building  is  perfect,  and  refuse  to  carry  out  the  diieo* 
tions  of  the  board  of  health. 

After  the  adjournment  of  the  conference  meeting  of  the  two 
boards  on  Saturday  evenings  the  board  of  education  again  oon* 
vened  and  took  action,  instructing  the  clerk  of  said  board  to 
request  the  State  Board  of  Health  to  send  a  sanitary  expert  here 
to  investigate  and  determine  in  regard  to  the  sanitary  condition 
of  said  school  building. 

Will  you  kindly  advise  our  board  of  health  through  me 
lime  when  such  expert  will  visit  Newburgh  for  the  purpose  named* 
Very  truly  yours. 

JAMES  GORDON,  IL  D., 
Health  Oi 
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Albaky,  November  8,  1890. 

'd  Jahss  Gordon,  M.  D,,  Health  (Jfficet\  Newburgh^  N,  Y,: 

Sir. —  I  am  id  receipt  of  your  commanication  of  the  seventh 
instant,  transmitting  the  resolution  of  jour  board  of  health 
in  reference  to  the  sanitary  condition  of  the  Third  Ward 
Grammar  school,  and  requesting  the  State  Board  of  Health  to 
send  a  sanitary  expert  to  investigate  and  determine  in  regard  to 
the  sanitary  condition  of  said  school  building. 

We  have  also  received  a  similar  request  from  the  board  of  edu- 
oation.  I  would  like  to  be  first  informed  if  you  are  willing  to 
defray  the  charges  and  expenses  of  the  experts.  It  seems  to  me 
ttie  school  should  be  examined  both  from  the  point  of  ^dew  of  an 
expert  physician  and  also  from  the  point  of  view  of  a  thoroughly 
competent  sanitary  engineer. 

Awaiting  your  reply,  I  remain, 

I  Very  respectfully,  your  obedient  servant. 

U  LEWIS  BALCH, 

m  Secretary, 

REPOKT  OF  DR  CURTIS, 
r.  Lewis  Baloh,  Secretary  State  Board  of  Health  : 
Sib. —  November  eighth,  requests  came  to  this  office  from 
>th  the  board  of  education  and  the  board  of  health  of  the  city  of 
ewburgh,  that  a  representative  of  this  board  make  an  inspection 
of  a  school  building  and  its  connection  with  the  spread  of 
diphtheria  there  prevalent  during  the  last  few  weeks.  This  build- 
ing had  been  declared  to  be  in  a  bad  sanitary  condition  by  the 
board  of  health  and  certain  things  ordered;  objection  to  these 
things  was  made  by  the  board  of  education,  and  a  conference  of 
the  two  boards  accomplishing  nothing,  the  advice  of  the  State 
Board  of  Health  was  asked  for. 

Professor  C*  0.  Brown»  C.  E.,  who  went  with  me,  will  report 

npon  the  condition  of  the  school  building ;  I  will  speak  only  from 

medical  side  of  the  case. 

The  records  of  mortality  of  Newburgh,  kept  in  the  State  Board 

Health  oflSoe  beginning  in  April,  1884,  show  the  occasional 

occurrence   of   the  disease  from   that  time,  four  deaths  being 
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recorded  in  1884  from  diphtheria.  In  1885  ther«  were  s  few 
deaths  early  in  the  year,  but  a  more  active  prevalence  began  in 
Angust  and  continued  through  the  year,  twentj-seven  deaths  in 
all  occurring.  In  1886,  there  were  no  deatliB  until  towarda  the 
end  of  the  year  when  within  a  short  time  ten  deaths  occurred-  In 
1887  there  were  but  four  deaths,  occurring  mostly  also  in  Novem- 
ber and  December.  This  continued  on  into  1888,  in  every  month 
of  which  deaths  occurred  from  diphtheria,  there  having  been 
seventy-one  in  all  In  1889  there  were  also  deaths  every  month, 
thirty-two  occurring  during  the  year  and  during  1890  there  have 
been  thus  far  twelve  deaths  reported. 

There  has  been  no  year  in  which  there  have  boen  no  deaths 
from  diphtheria,  a  considerable  prevalence  having  occurred  in 
1885,  and  a  more  extensive  and  constant  one  beginning  towards 
the  close  of  1887  and  continuing  to  some  degree  up  to  the  present 
time. 

It  thus  appears  that  diplitheria  is  not  new  to  Newburgh,  since 
for  five  years  at  least  the  city  cannot  be  said  to  have  been  free 
from  it,  over  150  deaths  having  occurred  within  that  time.  It 
has  appeared  to  have  been  more  prevalent  in  the  fall  months,  a 
fact,  however,  which  is  commonly  noted  in  all  communitiea 

As  to  distribution,  I  believe  it  has  not  been  specially  limited  to 
any  locality,  but  has  appeared  in  various  parts  of  the  city.  I  was 
told  that  it  prevailed  most  extensively  among  the  tenement- 
houses,  and  lingered  longest  in  habitations  that  were  faulty  in 
regard  to  cleanliness  and  sanitary  conditions*  This  would  be 
expected. 

An  inquiry  into  the  origin  and  causes  of  development  of  diph- 
theria in  a  locality,  and  the  reasons  for  its  lingering  there,  must 
be  based  upon  the  now  commonly  accepted  facts  regarding  the 
nature  of  the  disease  before  the  bearing  of  a  special  alleged  cause 
can  be  estimated.  And  it  is  particularly  important,  as  in  the 
present  case,  to  take  into  consideration  all  possible  causes  for  the 
chronic  continuance  of  an  epidemic,  and  to  apply  the  remedy,  not 
limiting  the  inquiry  to  a  single  one. 

As  Mr.  Brown  has  made  an  investigation  of  the  school  building, 
which  is  the  subject  of  accusation,  although  I  went  through  it 
myself,  I  will  leave  a  report  upon  it  to  be  made  by  him. 

The  first  and  the  important  point  is  that  diphtheria  is  a  disease 
that  spreads  by  contagion.     It  is  contracted  by  takiof?  into 
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sjHtem  a  material  of  disease  developed  by  a  pre'exi.stini-':  case*  It 
mav  be  taken  by  comiog  into  direct  coutact  with  tho  hick,  or  juBt 
as  readily  from  some  article  which  has  become  iDfected  by  coxi- 
taoi  with  them,  and  in  fact  the  latter  is  more  commonly  the  case. 
It  is  very  improbable  that  it  is  ever  contracted  in  any  other  way. 
While  it  is  perhaps  not  many  year^  since  this  became  an  accepted 
fact  in  the  minds  of  sanitary  observers,  it  is  now  nniversally 
believed  that  without  a  pre-existing  case  diphtheria  will  not  ocoun 
It  is  most  desirable  that  this  fact  should  be  inatDlod  into  the 
populous  mind ;  the  people  should  be  educated  into  the  knowl* 
edge  that  every  case  may  communicate  the  disease  to  others 
coming  near  it,  and  that  it  will  inevitably  render  infectious  every 
article  that  comes  into  contact  with  it>  which  articles  will  retain 
their  infectiousness  for  a  long  time  unless  disinfected,  and  will 
carry  the  disease  wherever  they  may  be  transported. 

What  bearing,  then»  has  au  unsanitary  cnnditioii  upon  the 
development  of  diphtheria;  can  it  arise  from  accumulations  of 
filth  or  from  polluted  air?  This  is  the  question  that  at  once  arises 
in  the  public  mind,  and  almost  invariably  in  the  epidemics  coming 
to  the  notice  of  this  board  it  is  found  that  the  attention  of  the 
community  is  being  attracted  to  a  source  of  this  character.  Now  if 
it  is  true  that  diphtheria  arises  only  from  a  pre-existing  case  of  the 
disease,  it  is  evident  that  it  cannot  originate  from  air  or  matter, 
however  otherwise  polluted  unless  there  has  been  implanted  some 
of  the  disease  material  developed  from  a  case  of  the  disease.  I 
must  not  fail  to  emphasize  that  unsanitaiy  conditions /ut^or  ^Ae 
propagation  of  these  disease  germs,  and  that  they  thrive  for  an 
indefinite  length  of  time  in  them.  This  is  the  reason  why  it  is 
necessary  to  clean  up  ori  as  in  the  case  of  sewers  which  especially 
favor  the  growth  of  these  germs,  that  domiciles  should  be  pro- 
tected thoroughly  from  the  entry  of  polluted  air ;  but  bad  air, 
minus  diphtheria  germs,  wUl  not  cause  diphtheria. 

The  relation  of  a  school  building  to  diphtheria  is  always  an 
important  one.  It  is  the  gathering  place  for  the  large  proportion 
of  those  of  a  community  susceptible  to  the  disease.  From  what 
has  been  said  it  is  apparent  that  it  will  be  a  contributory  medium 
for  spreading  diphtheria  only  either  by  the  importation  of  the 
germs  of  the  disease  by  some  infected  person  or  article ;  or  in 
some  damp,  filthy,  unventilated  spot  about  the  building  the  germs 
have  become  implanted  and  cultivated  and  given  off;  untrapped 
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dtains  leadiiif^  to  a  diphtheriA-infected  sewer  will  abo  bring  the 
in.    I  do  not  think  either  of  theea  latter  c«rr  ^  *  *      The 

bnilding  seems  to  me  to  be  in  a  sanilarv  from 

dampness  and  filth,  well-fitted  with  drainage  arrangements  aod 
Donnections.     The  children,  as  I  saw  them  in  1 

generally  healthj  and  were  ao  reported  by  the  :  .  _  ,..  --.re 
is  a  chance  for  importation  of  the  disease  in  every  achool,  but 
very  well  considered  efforts  are  being  made  by  the  snperinteniS 
who  18  himself  a  physician,  to  keep  out  of  school  aU  children 
articles  from  houses  where  sickness  exists^  and  he  ahonid  be 
aided  by  all  officials  who  have  to  do  with  the  matter  and  bj 
custodians  of  children. 

The  people  should  also  aid  the  board  of  health  in  their  effortoi. 
to  drive  out  diphtheria  from  Newburgh.  It  can  only  be  done  1 
rigidly  isolating  the  sick  from  the  well  and  thorough  destractioa" 
of  the  germs  of  disease  generated  by  them.  People  do  not 
appreciate  the  difficulties  in  the  way  of  the  energetic  enforcement 
of  these  things  by  the  executive  officer  of  a  health  board  nnleea 
he  has  popular  indorsement*  If  the  quarantine  can  not  be 
enforced  in  the  home  of  the  patient,  and  often  this  is  diffienlt 
among  tenement-house  people,  a  eoniagions  disease  hospital 
should  be  provided.  An  effective  quarantine  and  systematic  dis- 
infection will  rid  Newburgh  to  a  large  degree  of  a  disease  which 
has  caused  a  considerable  mortality  for  years* 

Yours  respectfully. 

R  C.  CUBTDS. 


BEPOBT  BT  CHABLES  0,  BBOWN,  C.  E. 

Union  College,  School  of  Civil  ENorjTEKniNo,  \ 
SoHEN£ciADY,  November  17,  1890,  \ 

Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Health,  Albany^  K.  T  : 
8m* — I  have  the  following   report  to    make   of    my  inspeo- 

tion  of  the  sanitary  condition  of  school  No.  3,  in   the  city   of 

Newburgh : 
The  school  is  an  old  one,  having  been  built  Ln  1866,  and  is  not 

up  to  modem  ideas  of  the  best  construction  for  school  buildinga» 

but  it  is  kept  in  good  condition,  and  apparently  all  possible  effort 


Stitk  Board  of  Health. 


541 


is  mdde  to  keep  it  clean  and  to  manage  it  in  Buch  a  manner  as  to 
proiluce  the  best  passible  re^oltB.  Aside  from  the  general  design, 
which  cannot  be  changod  except  by  entire  reconstruction,  and 
which  is  not  exceedingly  objectionable,  I  found  but  two  or  three 
points  of  special  criticism.  These  points  are  matters  of  detail,  and 
with  the  present  methods  of  taking  care  of  the  building  but  two 
of  them  are  out  of  control,  and  these  two  the  least  important. 
I  wish  to  say  distinctly  that  none  of  these  details  are,  under  the 
present  circumstances  and  care,  of  the  least  effect,  in  my  opinion, 
in  producing  diphtheria,  and  that  the  building  is  not  more  favor- 
able to  the  spread  of  the  disease  from  pupil  to  pupil  than  other 
public  buildings  in  which  there  is  opportunity  for  personal  con- 
tact between  infected  persons  and  others.  There  is  no  reason 
for  a  panic  concerning  the  condition  of  the  building,  and  so  long 
as  the  present  methods  of  taking  care  of  the  disease  in  the  city 
are  in  vogue,  it  is  no  more  conducive  than  any  other  building  in 
which  children  congregate  to  the  spread  of  the  disease. 

The  points  which  I  shall  mention  as  requiring  attention  are  the 
following : 

1.  The  rain-water  leaders  on  the  east  side  of  the  .building 
enter  the  drain  from  the  building  on  the  sewer  side  of  the  trap. 
This  makes  them,  to  a  certain  extent,  ventilators  of  the  sewer. 
Were  the  joints  tight  and  the  upper  ends  carried  above  the  roof 
at  its  highest  point,  this  would  be  a  great  advantage  to  the  build^ 
ing,  for  I  undei*stand  that  the  outlet  to  the  main  sewer  is  in  such 
position  that  with  certain  winds  there  is  a  heavy  pressure  in  the 
Bewers,  which  will  force  traps  not  vented  on  the  sewer  side. 
It  is  probable,  therefore,  that  these  leaders  have  saved  the  forcing 
of  the  trap,  and  the  consequent  entrance  of  sewer  air  into  the 
building*  However,  the  joints  of  the  leaders  are  not  tight,  and 
cannot  be  made  permanently  so  of  their  present  material,  and 
they  open  at  the  eaves  of  the  building.  Therefore,  I  would  recom- 
mend that  an  independent  vent  9f  cast-iron  pipe,  thoroughly  leaded 
and  caulked  so  thai  the  joints  shall  be  air-tight,  be  put  in  to 
extend  above  the  top  of  the  roof  about  four  feet^  and  that  the  rain- 
water leaders  be  discharged  into  the  drain  on  the  house  side  of 
^^e  trap.  It  may  be  necessary  to  put  in  a  trap  outside  the  hnnj<e* 
K  do  not  know  the  position  of  the  present  trap. 

The  best  practice  would  carry  the  soil  pipe  to  the  roof  in 
the  same  manner,  each  connection  being  independently  trapped. 
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that  the  shaft  should  be  air-tight  and  not  be  a  emoke  flue.     It  is 

not  necessary  to  stop  the  use  of  the  school  building  while  this 

work  is  in  progress  nor  are  the  pupils  in  danger  if  the  work  is  not . 

completed  in  a  day  or  two,  if  the  buildbg  is  kept  at  all  times  in  asj 

good  condition  as  it  was  at  the  times  of  our  yisits,  but  I  think  itvl 

should  be  proceeded  with  without  delay  upon  general  sanitary 

grounds  and  to  prevent  any  possibility  of  trouble   under   less 

lavorable  conditions,  which  are  bound  to  occur  at  times. 

I  will  not  mention  in  detail   the  troubles  with   heating  and 

ventilation  as  they  are  fully  understood  by  the  authorities  aud 

they  are  doing  as   much  as  they  can  to  alleviate  th^  existing 

conditions.     The  number  of  pupils  in  a  room  should  be  kept  as 

^  small  as  possible  until  the  ventilating  arrangements  are  entirely 

[ changed 

Respectfully  submitted, 

CHARLES  0.  BROWN.  C  E. 
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believe,  by  the  mild  and  perhaps  unobseryed  cases  which  escape 
restriction  and  minpfle  freely  with  susceptible  individuals.  In  the 
same  way,  under  these  same  circumstances,  membranous  croup 
should  be  regarded  as  identical  with  diphtheria. 

There  is  only  one  way  to  stop  the  spread  of  this  disease,  and 
that  is  to  isolate  every  case  until  it  is  fully  recovered,  and  after  it 
to  destroy  all  germs  of  the  disease  generated  by  them.  The 
health  oflScer  of  Glens  Falls  understands  this  perfectly  and  is 
seconded  in  his  efforts  to  restrict  it  by  the  village  board  of  health. 
He  should  receive  the  co-operation  of  the  physicians  of  the  place 
and  of  the  citizens  generally.  If  there  is  doubt  regarding  the 
diagnosis  of  a  case  the  benefit  of  t|ie  doubt  should  be  given  to 
the  public  It  ought  to  be  possible  to  prevent  the  long  continu- 
ance of  an  epidemic  in  a  place  which  gives  such  facilities  for  its 

oontrol  as  exist  in  Glens  Falls. 

BespectfuUy  yours. 

F.  C.  CURTIS. 
69 
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OPINION  OF  ATTORNBY-GI^NERAL 


I'uwer  of  Board  of  Health  to  Lay  a  Drain  or  Sewer  in  a 
Public  Street,  Which  is  the  Only  Means  of  Abatini!:  a 
Nuisance  Which  is  Dangerous  and  a  Menace  to  the 
Public  Health,  After  Having  Duly  Requested  the  Author- 
ities of  Such  City  or  ViHage  to  Abate  Such  f(uisance. 
and  a  Refusal  Upon  Their  Part  so  to  dn. 


STATE  OF  NEW  YORK : 

Attorney-Genbral's  OrncB.       ( 
Albany,  N.  Y..  September  24,  1890,  } 

Lewis  BAiiOH,  M.  D.,  Secretary  of  State  Board  of  Health : 

Sib. —  In  reply  to  your  verbal  reqneat  for  my  opinion  as 
to  the  power  of  a  local  board  of  health  to  lay  a  drain  or  sewer  in 
a  public  street,  which  is  the  only  means  of  abating  a  nuisance 
which  is  dangerous  and  a  menace  to  the  public  health,  after  hav- 
ing duly  requested  the  authorities  of  such  city  or  tillage  to  abate 
«uch  nuisance,  and  a  refusal  upon  their  part  so  to  do,  I  beg  leave 
to  state  as  follows  : 

By  chapter  270  of  the  Laws  of  1885,  the  organization  of  local 
boards  of  health  is  provided  for,  and  when  organized  they  have 
the  power  (section  3,  subdivision  4)  *Ho  receive  and  examine  intcj 
the  nature  of  complaints  made  by  any  of  the  inhabitants,  concern- 
ing nuisances,  or  causes  of  danger  or  injury  to  life  and  health 
within  the  limits  of  its  jurisdiction  ;  to  enter  upon  or  within  any 
place  or  premises  where  nuisances  or  conditions  dangerous  to  life 
and  health  are  known  or  believed  to  exist,  and  by  appointed  mem- 
l>ors  or  persons,  to  inspect  and  examine  the  same  j  *  *  ♦ 
and  every  such  board  of  health  shall  have  power,  and  it  shall  be 
its  duty,  to  order  the  suppression  and  removal  of  nuisances  and 
eonditiona  detrimental  to  life  and  health  found  to  exist  within  the 
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limits  of  its  jumdictioii ;  '*  ajid  (by  subdivision  6) :  '*  To  make,  a^| 
from  time  to  time  to  pnblish,  in  sucli  manner  as  to  secure  early 
and  full  publicity  thereto,  all  such  orders  and  regulations  as  they 
ahall  think  necessary  and  proper  for  the  preservation  o(  life  aucl 
health  and  the  successful  operation  of  this  law ;  and  to  make, 
without  publication  thereof,  such  ordei's  and  regulations  in  special 
or  individual  cases,  not  of  general  application,  as  they  may  see 
fit|  concerning  the  suppression  and  removal  of  nuisances,  and 
concerning  all  other  matters  in  their  judgment  detrimental  to 
public  health,  and  to  serve  copies  thereof  upon  any  occupant  or 
occupants,  and  the  owner  or  owners  of  any  premises  whereon  any 
such  nuisances  or  other  matters  aforesaid  shall  exist,  or  to  post  the 
same  in  some  conspicuous  place  on  such  premises,'* 

(Subdivision  8.)  *'  To  employ  all  such  persons  as  shall  be  nec- 
essary to  enable  them  to  carry  into  effect  the  orders  and  regular- 
tions  they  shall  have  adopted,  and  the  powers  vested  in  them  by 
this  act,  and  to  fix  their  compensation/' 

(§  4)  "  *  *  *  And  in  case  of  non-compliance  with 
any  order  or  regulation  which  shall  have  been  served  or  posted, 
as  pro^dded  in  subdivision  6  of  section  3  of  this  act,  the  said 
board  or  its  servants  or  employes  may  lawfully  enter  upon  any 
premises  to  which  such  order  or  regulation  relates,  and  suppress 
or  remove  the  nuisance  or  other  matters  in  the  judgment  of  said 
board  detrimental  to  the  public  health  mentioned  in  such  order  or 
regulation,  and  any  other  nuisance  or  matter  of  the  descriptiozi 
aforesaid  found  there  existing,  and  the  expense  thereof  shall  be 
a  charge  upon  the  occupant  or  any  or  all  of  the  occupanU 
of  said  premises,  or  upon  the  person  or  persons  who  have  caused 
or  maintained  the  nuisance  or  other  matter  of  the  desoripiion 
aforesiiid,  and  may  1>e  sued  for  and  recovered  with  costs  by  said 
board,  in  the  name  of  such  board  in  any  court  having  jurisdiction.** 

§  5,  *'  All  expenses  incurred  by  the  several  boards  of  health  in 
the  execution  and  performance  of  the  duties  imposed  by  this  act 
shall  be  a  charge  only  on  their  respective  cities,  \411ages  and 
towns ;  and  shall  be  audited,  levied,  collected  and  paid  in  th© 
same  manner  as  other  city,  village  and  town  charges  are  audited, 
levif^d,  collected  and  paici'* 

These  provisions,  it  seems  to  me,  give  local  boards  of  health 
ample  power  to  abate  nuisances,  and  if  there  is  'an  eiusting 
nuisance  dangerous  to  health  irt  a  street,  and  the  city  or  villain 
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aatborities  refuse  to  abate  the  same^  it  is  the  duty  of  the  board  (»f 
health  to  abate  it,  and  I  am  of  tjie  opinion  that,  if  the  authorities 
of  the  city  nr  village,  after  having  been  properly  served  with  an 
order  to  abate  the  nuisance,  refuse  or  neglect  to  so  do,  the  board 
of  health  may  abate  it,  and  if  the  laying  of  a  sewer  be  the  only 
safe  and  proper  means  of  abating  such  nuisance,  they  may  lay  sueli 
a  sewer,  and  may  charge  the  expense  thereof  to  the  city  or  village, 
the  city  or  village  being  the  occupant  of  the  street,  within  the 

rineaning  of  the  word  as  used  in  the  act  above  referred  to,    (Gould 

'T.  City  of  Rochester,  105  N.  T.  46,) 

The  expenses  of  the  board  of  health  in  laying  such  sewer  should 
be  audited,  levied,  collected  and  paid  in  the  same  manner  as  other 
city  or  village  charges  are  audited^  levied,  collected  and  paid. 
Very  respectfully,  your  obedient  servant. 

CHABLE8  R  TABOR, 

AUoniey-  GeneraL 


OPLXIOX  OF  ATT0R5E 


:ral 


Ghipter»iera«lM 

HMHfca^oiafcncdvpa 

■  it  «HrtoM  povoa. 

SMtinTiinniiMtkit 

-k  ^d  W  At  OiilT  «r  tb»  Stele  Board 

at  BmIA  tD  ha«*  tfe  9a 

ecil«f««iMB«(  Ae  Stele  sfstem  o^ 

Rl^itnfiM  nf  tfetK  MC 

DBieM  aad  daith^aad  aleD  the  id^stn^ 

tinii  iif  timiliBl  Iki^^iii 

aaM  BOW  laws  prepare  iBeiiBee^niTj 

■MiflMwh  ^rf  ArMBier  olil 

aaaaffeaj  pMeirnqg  «Beh  recDtdsaBdl 

10  iwan  the  faiOfal  re 

■mtalaoa  d  the  aeae  in  >              ral^ 

of  tbi  Stale." 

Ck^lir  SIQt,  Lbw^  of  USSv  provitei  far  the  f ormaiioQ 
ofgMWrtift  of  local  bowAi  of  baallk  m  ibi  dxieiejil  toi 
▼fll^Btt  ud  diiw  of  Ok  Slate,  sid  oobIbis  mpoo  said 
oertaia  powera.  Amamg  ifcaaa  pofvon  an  Iboea  aoatatBcd  ml 
ambdmsicii  5  of  aedioa  3>  whidi  pfciidea  as  IbDcrvs:  "  To  duper-1 
Tise  aad  siaka  complele  Ibe  regislxmiiaB  of  all  birika,  nmrmf^^l 
and  daalhs  oeenmng  witMa  kke  ttmilB  of  ila  jmi&ilicb'oii,  inl 
aceordanoe  with  tbe  melhoda  and  forma  |if»eribed  by  thf^  StAtel 
Board  of  Healtii,  and  to  accsiro  Iha  praaipl  forwarding  of  ibaj 
ei^rtificaiea  of  birlli,  inamagQ  and  dealli  to  the  State  Bnreati 
Vital  Statistics  after  load  regislratioii,  *        atid  tol 

mcam  tim  eomplatenBBa  of  &e  aaid  registration,  it  slmll  be  the' 
duty  of  tbe  paraola  or  eoslodiaB  of  ereiy  ohiId«  and  the  groom^ 
dl  epcrg  marrmge^  or  ihe  der^jfwum  or  wmyuttraie  performing  the 
ceremony,  lo  aecnre  tte  return  of  the   reeonl  of  such  birth  or 
niarrt^44v^  to  the  boiard  of  healthy  or  person  ^lesiguated  bj  thoniiJ 
within  thirty  days  from  the  dale  of  snch  birth  or  laarriage,  audi 
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i  record  shall   be  duly  attested  by        *        *        *        the 
clergyman  or  magistrate  oflBciating  at  Biich  marriage.** 

It  will  be  observed  by  those  provisions,  that  it  is  first  the  duty 
of  the  Stat©  Board  of  Health,  and  it  is  given  the  power,  to  pre- 
pare the  necessary  methods  and  **  forma  "  to  insure  the  faithfnl 
registration  of  marriages,  and  that  it  is  also  made  the  duty  of 
local  boards  of  health  to  supervise  and  make  complete  the  regis- 
tration of  marriages,  in  accordance  with  the  methods  and  "  forms  ** 
prescribed  by  the  State  board,  and  that  it  is  also  made  the  duty 
of  the  groom  at  every  marriage,  or  the  clergyman  performing  the 
ceremony,  to  return  within  thirty  days  the  record  of  such  marriage 
to  the  person  designated  by  the  board  of  health,  and  it  is  the  duty 
of  the  clergyman  to  attest  the  certificate. 

The  "  form  **  of  the  certificate,  that  is,  the  facts  to  bo  stated 
therein,  is  passed  upon  by  the  State  Board  cf  Health,  and  it  is  for 
that  board  to  say  what  facts  will  give  the  necessary  information  as 
the  pcrfurmauce,  etc.,  of  the  marriage  eoretaony»  and  in  accord- 
ic^  with  this  power  and  duty  the  State  board  has  prepared  and 
furnished  a  certain  form  of  certificate,  which,  when  filled  out,  will 
ooatain  all,  and  no  more  than  the  board  considers  necessary  to  be 
^tatfiil,  in  order  to  give  the  information  contemplated  l>y  the  acts 
jre  referred  to. 

It  is  not  for  the  person  performing  the  ceremony  to  say  what  he 
in  his  judgment,  considers  a  necessary  certificate,  or  for  him  to 
funiiah  simply  what  he  considers  the  necessary  information.  That 
is  a  matter  which  the  State  Board  of  Health  determines  upon,  and 
for  that  reason  the  State  board  is  required  to  prepare  the  forms 
tor  the  purpose  of  insuring  proper  registration,  and  it  is  made  the 
of  the  groom  or  the  person  performing  the  marriage 
*---,  to  secure  the  return  of  the  record,  properly  attested, 
fh  Lining  a  statement  of  the  facts  designated  by  the  State 

beard,  within  the  time  and   in   the  manner  prescribed   by  the 
statute. 

It  is  true  that  the  statute  requires  the  groom  cw^  the  clergyman  or 
mi^strate  performing  the  ceremony  to  secure  the  return  of  the  record 
•♦f  ^vich  marriage.  It  is  a  co-ordinata  duty  devolved  upon  each,  and 
it  w  the  duty  of  each  to  see  that  the  requirements  of  the  statute 
to  complied  with-  The  groom  could  not,  of  himself,  without  the 
A««ifttaiice  of  the  clergyman  performing  the  ceremony,  make  the 
JP^tonig  for  the  reason  that  the  return  must  be  attested  by  the 
70 
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clergyman ;  nor  could  the  clergymen  himself,  without  the  assistance 
of  the  groom,  make  the  return,  for  the  reason  that  the  statements 
contained  on  the  back  of  the  certificate  relate  to  matters  only 
within  the  knowledge  of  the  bride  and  groom,  and  for  this  reason 
the  statute  makes  the  duty  a  co-ordinate  one,  resting  upon  both 
the  clergyman  and  groom  ;  and  I  think  it  is  clearly  the  duty  of  the 
clergyman  or  person  performing  the  ceremony  to  see  to  it,  if  it  lies 
in  his  power,  that  the  information  contained  on  the  back  of  the 
certificate  is  furnished  to  the  person  designated  by  the  local  board 
of  health. 

Very  respectfully,  your  obedient  servant 

CHAELES  F.  TABOR, 

Attomey-GenerdL 

N.  B. —  This  opinion  applies  equally  to  the  duty  of  physicians 
and  others  in  reference  to  birth  and  death  certificates. 


OPINION  OF  ATTORNEY-GENEKAL 


WITH 


Reference  to  IWer  of  Hoards  of  Health  to  Fix  Compensa- 
tion of  Health  Officers  and  Others, 


STATE  OP  NEW  YORK : 

Attornei-General*s  Office,         I 
Albajtst,  January  23, 1891.  J 

Lewub  Balch,  M.  D.,  Secretary  State  Board  of  Health : 

SiiL —  In  roply  to  your  oommunieation  of  the  tliirteentli  in8tant, 
asking  me  if,  in  my  opinion,  the  board  of  town  or  village 
auditors,  or  the  auditing  boards  of  citieB  not  exempted  from 
the  provisions  of  chapter  270,  of  the  Laws  of  1885,  have  power 
to  reduce  the  compensation  of  health  officers,  after  the  same 
haa  been  fixed  by  the  board  of  health,  and  also  if  they  have 
power  to  reduce  the  compensation  of  other  persons  employed  by 
boards  of  health  below  the  amount  fixed  by  said  board,  I  bej 
leave  to  state  as  follows : 

Chapter  270,  Laws  of  1885,  provides  for  the  organisiation  of 
btmrds  of  health  in  towns,  villages  and  cities  throughout  the  State, 
excopt  in  the  cities  of  New  York,  Buffalo,  Allmny,  Yonters  and 
Brookl}-!!,  and  cives  such  boards  certain  powers,  among  which  are 
as  follows 

Snbdivisioa  2,  section  3  :  "To  prescribe  the  powers  and  duties 
of  the  local  health  officer,  who  shall  act  as  executive  officer  of  the 
board ;  to  direct  him  from  time  to  time  in  the  discharge  of  his 
daties,  and  to  ftx  the  vo^njmmaihn  he  Rhall  receive,'^ 

And  snl)division  8 :  **To  employ  all  such  pei*sons  as  shall  be 
n©c»^8»ary  to  enable  them  to  carry  into  effect  the  orders  and 
rogiilations  they  shall  adopt  under  the  powers  vested  in  them  by 
this  act,  and  to  fix  their  compensatiotiJ" 
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Section  5  of  this  act  provides  tliat  *^e11  expenees  tneitrrGtl  bjj 
the  several  boards  of  health,  in  the  execution  and  performanM  of] 
tho  duties  imposed  by  this  act,  shall  be  a  charge  only  on  their 
respective  cities,  villages  and  towns,  and  shall  be  audited,  levied* 
collected  and  paid  in  the  same  manner  as  other  cttj,  village  and 
town  charges  are  audited,  levied,  collected  and  paid-*'* 

It  will  be  observed  by  these  provisions  of  the  atatnle  that  the  I 
compensation  that  the  health  officer  ia  to  receive  is  to  be  fixed  j 
by  the  board,  and  also  that  the  compensation  of  all  such  persons 
as  may  be  necessary  to  enable  them  to  carry  into  eftect  the 
orders,  etc,  of  the  board  shall  be  fixed  by  the  board,  and  when 
\l&  statnte  authorizes  them  to  fix  the  compensation,  it  can  only 
"moan  that  they  shall  desi^ate  the  amount  It  does  not  vest 
power  in  any  other  board  to  fix  such  compensation,  bat  expressly 
gives  it  to  the  board  of  health,  and  section  5,  which  provides ' 
that  all  the  expenses  of  the  board,  under  the  act^  sli&D  be 
audited,  levied,  collected  and  paid  iu  the  same  manner  aa  other 
city,  village  and  town  charges  are  audited  and  paid,  does  nat 
aittliorize  the  boards  of  auditors  of  such  towns,  villages  or  citiedi 
to  reverse  the  action  of  the  board  of  health  in  fixing  the  com- 
pensation of  the  health  officer  and  other  persons  employed  by  it 
The  compensation  of  the   health  officer  and  the  other  persons 

iployed   by  the  board   of  health    must  be   ** audited**  at  the 

douBts  fixed  by  the  board,  and  the  whole  expense  audited, 
levied,  collected  and  paid  in  the  same  manner  that  other  city, 
village  or  town  charges  are  audited,  levied^  collected  and  paid* 

I  am  of  the  opinion,  therefore,  that  generally  the  boards  of  town 
and  village  auditors,  and  the  auditing  boards  of  cities  not  exempt 
from  the  provisions  of  the  act,  would  have  no  power  to  reduce 
the  compensation  of  health  officers  appointed  l>y  the  board  of 
health,  or  the  compensation  of  other  persons  employed  by  them, 
under  subdivision  8,  section  3,  supra. 

Very  respectfully,  your  obedient  servant 

CHARLES  F.  TABOR 


FOODS  AND  DRUGS 


REPORT 


or 


Willis  G,  Tucker,  M,  D.,  Ph,  D,, 
analyst  of  drugs. 


liBWii*  BhWB,  M.  D.,  Secreiaiy  of  the  State  Board  of  Umlth  of 
New  York: 

81B. — Tb<3  colloctiou  and  examination  of  drugs  fnim  retail 
^dealers  in  differdut  partd  of  the  Siat^)  has  been  continued  iiniler 
jour  direction  during  the  past  year  lu  aubstantially  the  same 
manner  a8  heretofi^re.  Five  hundred  and  forty*three  samples  at 
twunty-six  different  pharmacopcBial  drugs,  preparations  and 
(^t^micub  purchased  from  drugj^ists  in  thirty-seven  places  have  been 
examined  and  reported  npon  during  the  year.  Reports  have  been 
made  monthly  and  these  have  been  accompanied  by  separate 
reports  on  each  sample,  stating  the  record  number  and  pharma- 
copooial  name  of  the  article  tested,  name  and  place  of  business  of 
dealer  from  whom  purchased ;  date  of  purchase,  amount  called 
for,  price  paid  and  name  of  collector.  The  quality  of  the  article^ 
as  determined  by  the  examination  made,  has  likewise  been  stated, 
the  same  standards  being  employed  that  have  been  heretofore 
Qsed.    Concerning  these  ataadarda  I  i|uote  from  a  previous  report : 

"Samples  are  classed  as  of  'good  quality'  when  they  fulfill  the 
reqxiirements  of  the  United  States  pharmacopoeia  or  fall  belowJ 
the  same,  only  in  some  trifling  and  unimportant  respect;  of  *  fairi 
quality'  if,  while  not  fully  up  to  the  pharmacopoeial  standard, 
they  are  evidently  neither  intentionally  adulterated  nor  decidedly 
below  such  standard,  and  of  'inferior  quality,'  if  clearly  adul- 
terated or  falsified,  lacking  in  any  important  constituent,  deficient 
ill  strength  from  improper  manufacture,  partial  or  complete 
docomposition  or  other  causes,  or  containing  an  undue  amount  of 
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impurity.    In  some  cafies,  tlifoagh  ignofaiioe  or  faiteati  m  wrong 
article  has  been  field  or  some  inferior  arfcide  of  a  nahtre  stmilmrj 
lo  that  called  for  has  been  aubetitated,  and  ancb  saniplea  hare 
been  clajssed  under  the  bead  ^Bot  as  eatled  for/    Articles  Uke 
tbe  diluted  adds,  poeaeestog  exeeasiTe  strength^  hare  been  cUaaod 
inder  that  head.    The  reports  hare  also  staled  the  respects  in  I 
^which  samples  not  of  good  quality  hare  beeo  fbuud  to  be  d^CEiB!it| 
or  itiierior,  and  have  giten  auch  other  parlicmlarB  aa  have  beei^l 
deemed  necessary  in  special  caaea."^    Not  baring  been  publiaked 
elsewhere,  these  reports  are  now  ooUeeted  and  embodied  in  this 
annual  report 

All  samples  haTB  been  promptly  examined,  and  especially  in  I 
the  ease  of  articles  which  may  deteriorate  on  keepings  and  reports  ^ 
upon  samples  haire  generally  Iwv^i^  ma^i^  within  a  month  of 
time  of  collection 

Skleciiok  of  Hmmvleb^ 

As  has  been  stated  in  f^ferious  reports,  the  object  of  the 
as  now  carried  on  !s  not  so  much  the  determination  of  the  pro-  \ 
portion  of  adulterated  to  pure  drugs  as  found  upon  the  market  as 
to  expose   actual  adulteration,  substitution,  sophistiealion  and 
carelessness  in  the  preparation  of  common  drugs  and  pharmaco* 
pmial  compounds  and  to  inform  the  public  and  caution  dealers* 
Therefore  no  attempt  has  been  made  to  collect  a  great  variety  of  ^ 
articles,  and  such  as  are  known  to  be  seldom  adulterated  or  of '' 
Loforior  quality  have  not  been  ooUectedi  but  such  snbstanoes  have  i 
been  selected  as  would  best  test  the  knowledge,  accuracy  and 
integrity  of  the  dealer,  and  for  this  reason  some  rather  nnim- 
jiortant  drugs  have  been  collected,  though  none  but  officinal  (phar- 
macopcDial)  articles  have  been  called  for*  and  rarely  used,  orj 
otherwise  exceptional  drugs  have  been  ondtied    Medicinal  alka-| 
loids  and  preparations  containing  them  constitute  the  depnrimetifc  j 
assigned  to  another  analyst  and  such  articles  have  therefore  Vik^  \ 
wise  been  omitted  in  the  collection  of  sample& 

Notification  of  Deaixbs. 

Ni  >ticea  have,  as  heretofore,  been  promptly  sent  from  the  oentral 
^office   to   all   dealers  whose  samples  have  been  found  to  be  of 
ferior  (luiility,  warning  them  to  dosist  from  the  sale  of  such 
articles  and  it  is  believed  that  those  notices,  which  have  in  most 
been  gratefully  received  and  cheerfully  complied  with,  have 
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had  a  most  salutarj^  effect  in  correcting  varions  errors  and  abuses. 
In  a  nmnber  of  cases  dealers  who  have  received  these  notices  have 
written  to  ask  for  further  information  which  has  always  promptly 
been  given,  or  to  explain,  excuse  and  in  a  few  cases  to  deny  the 
sale  of  samples  complained  of  but  in  no  case  has  it  been  shown 
that  any  reasonsable  cause  for  complaint  existed.  The  tables 
accompanying  this  report,  for  the  second  time,  give  the  name  and  j 
residence  of  all  dealers  from  whom  samples  have  been  collected 
and  state  the  tonality  of  the  article  sold. 

Collection  of  Samples. 

The  543  samples  examined  during  the  year  were  all  collected 
under  my  direction  by  my  assistant,  Dr.  A-  O.  Losee,  of  Albany^ 
and  in  the  following  places :  Albany,  Amsterdam,  Ballston,  Cana- 
joharie,  Castleton,  Catskill,  Chatham,  Cohoea,  Coxsackie,  Fish- 
kiU-on-Hudson,  Fort  Edward,  Fort  Plain,  Frankfort,  Qlen  Falls, 
Green  Island,  Herkimer,  Hudson,  Ilion,  Kinderhook,  Kingston,,^ 
Lansingburgh,  Little  Falls,  Matteawan^  Mechanicville,  Newburgh, 
Poughkeepsie,  Rhinebeok,  Sandy  Hill,  Saratoga  Springs,  Sanger- 
ties,  Schenectady,  St  JohnsvilJe,  Troy,  Utica,  Yalatie,  Waterford 
and  West  Troy.  In  every  case  a  vn-itten  order  has  been  tendered 
and  this  order  has  given  the  officinal  names  of  the  articles  called 
for  and  the  amount  desired.  Trivial  or  common  trade  names  have 
never  been  employed  and  no  valid  excuse  can  therefore  be  urged 
by  the  seller  for  error  or  substitution  in  filling  orders  so  explicit. 
Proper  questions  that  have  been  asked  by  dealers  have  always 
been  answered  by  the  collector  and  while  the  fact  that  the  articles 
were  required  for  State  Board  of  Health  examination  has  not  been 
stated  it  has  never  been  denied.  All  samples  have  been  numbered 
and  fully  labeled  (the  original  label  if  attached  by  the  seller  being 
also  preserved)  and  kept  a  reasonable  length  of  time  for  subse- 
qaent  examination,  if  necessary,  in  any  disputed  case. 

The  following  table  shows  the  natnre  and  number  of  the  548 
samples  examined  and  the  places  where  purchased.     It  has  again 
been  observed  that  the  price  paid  bears  little  relation  to  the 
quality   of  the  article  sold,  the   highest  priced  samples  being  ^ 
frequently  of  inferior,  and  the  cheapest,  of  satisfactory  quality, 
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h^wkamimiAtowiaA  »tid»  ^a«d^  Ihmm  mt 

ttefiiwaiiMHwiiil  leate  aad  aBahrtiioBl  aHJinih  lisve 

t£^Ej  lEiIlovcd.    In  Ike  cTtmTwKiiM  ai  Jiacti  i^izil  of 

M<i»d    of  A.  H.  AUes,  of  ffcfcM,  B^laal    f' 

OiSuic  Ax^jaa,*"  1B8S.  toL  !»  p.  150;  sbo  BkaiH  Jon:  and 

l!niMc<aoH»'Fek  SI,  1885,  p.  673  sud  Not.  21,  18851.  p.  ^m\  m 

Ja^Mf  nodifed  and  TfrwmmrmlM   br   Dr.    E.    &    BqM 

bid  dovn  IB  ibm  PlumiMioopcMa  »  aol  oelr  tiiniUiiw i>  bet 
inesAct  and  geao^j  mtrmt^otAn  It  is  aoi  fliiMwi  for 
AQeft'a  proeeM  Utftl  it  w  emctf  in  its  recttltek  sad  Oe  aotbor 
dncribes  it  m  a  ^readf  nielliod  of  neertMni^g  with  eooBideimble 
apptoack  to  aecora^,  ibm  strengtli  of  waA  pr^epanlion^'*  but  i 
fendMbledljrttonoateooTOneiKlAiid  pncw  nkelbod  jet 
paged  iar  UtiA  psrtimhr  parpooe,  md  aa  I>r.  Squibb  asra^  ia  hia' 
ifmy  Talnabla  and  elaborate  paper  alhyre  netted  to,  it  ^^laallj 
learea  little  to  be  dannd.*"  It  aiaj  bere  be  teiaa^ied  tbal  i 
apirit  of  nitre  oiade  bf  tbe  fnreaeiit  U.  &  P.  proa 
eoataiB  tbe  qnastily  of  elhrl  mtrite  daiffled  £»r  it  in  tbe  Pbanaa^J 
oopoda,  and  tUs  fact  has  been  takes  into  eonsideralMi 
rating  Ibe  samples  examined.  The  U*  &  F.  procem^  aa 
in  that  work  from  1890  to  1860  inelnaiTe,  gare  a  piodaet  con- 
taining in  reality  about  four  per  cent  of  real  etbjl  mtrite,  while 
tbe  proeom  of  1870,  aeeording  to  Dr.  Sqnibb,  game  a  prodac 
of  aboQt  one-third  the  strength,  and  the  preaent  proeeaa  jiel 
a  product  containing  abont  2.83  per  oent  ol  real  ethrl  mtril 
inatead  of  the  four  per  eoit  rlahned  lor  it  Dr.  Sqnibb" 
haa  perfected  a  proeees,  whieh  it  ia  to  be  hoped  will 
adopted  in  tbe  reTision  of  the  forthooming  Pharmacopceia 
IffiO,  which  giree  a  prodnct  oantaaning  fire  per  oeot  of  eth] 
nitrite  but  it  haa  not,  as  ret,  been  genetmllT  adopted*  Manj 
phaimaetsta  neith^  make  their  own  sweet  spirit  of  nitre 
pnrchaae  from  manoiactnrers,  bat  prepare  the  article  from  the 
ao-adled  **  conoentiated  nitre^*'  a  preparation  not  recognined  by 
the  PharmaooptBia^  bj  diluting  it  with  alcohol  Tiiij^  may«  or  may 
not*  aoeording  to  drenmstAocea,  yield  a  good  article  aod  the 
will  be  again  referred  to  when  tbe  aamples  examined  are 
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described  later  on  in  this  report.  Ooaceruing  the  other  druga^ 
examined  it  may  be  said  that  while  exhaustive  analysea  have  not 
often  been  necessary  at  least  one  quantitative  determination  has 
been  made  in  most  eases.  The  ex:aminatiou  has  in  each  case  been 
su£Seient  to  determine  whether  the  article  deviated  in  any 
material  regpect  from  the  ntaudard  of  quality  prescribed  in  the 
PharmacopoBia  and  more  than  this  has  not  been  deemed  necessary. 

SUMMABY  OF  RESULTS. 

Of  the  543  samples  examined  there  were  classed  as  of 

Good  quality ...   218  or  40 , 2  per  cent 

Fair  quality 90  or  1(5 . 6  per  cent 

Inferior  quality ......,.,-....   182  or  33  5  per  cent 

Not  as  called  for , 25  or    4,6  per  cent 

Excessive  strength 28  or    5.1  per  cent 

Am  stated  in  previous  reports  these  percentages  "by  no  means 

represent  the  proportions  of  good,  bad  or  indifferent  drugs  on  the 

market  and  on  sale  at  the  stores,  since  only  those  articles  which 

liprere  considered  likely  to  be  adulterated  or  known  to  be  frequently 

I  of  inferior  quality  were  collected.      Had  samples  of  drugs  and 

[  pharmaceutical  preparations  been  selected  at  random  the  propor- 

ftion  of  pure  and  good  articles  would  have  been  very  much  larger.*' 

The  samples  wrongly  sold  and  reported  above  as  "  not  as  called 

for'*  consisted  chiefly  of  common  satBower  sold  for  real  saffron, 

and  the  article.^  reported  as  of  "  excessive  strength  **  were  mainly 

dUuted  acids  which  were  twenty-five  per  cent  or  upwards  too 

strong;  in  some   cases'  the  concentrated  acids  being  dispenaed 

rwhen  the  diluted  were  called  for. 

The  following  were  the  articles  examined  : 

Diluted  Acetic A.oid.    {Acidum  aceticum  dilutum,  U.  S.  P.) 

Seventy-six  samples  examined  of  which  there  were  of  good 
Quality  nineteen ;  fair,  fourteen ;  inferior,  thirty-four,  and  of 
excessive  strength,  nine.  Diluted  acetic  acid  should  contain  six 
per  cent  of  absolute  acid-  Samples  containing  from  5.5  to  7.5  per 
cent  have  been  rated  as  good;  4.5  to  5  4  per  cent,  fair;  under 
4,4  per  cent,  inferior,  and  over  7.5  per  cent  as  of  excessive 
strength.  The  samples  examined  varied  from  0.80  to  29.80  per 
cent,  and  many  of  them  had  evidently  been  prepared  without  any 
regmrd  to  accuracy,  and  in  some  cases  the  practically  undiluted 
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CoMPOTrNBSpiBiTOFETHEB— (5piV?/M#  Aetheris  Oompoaitus,  U,  S.  P*)- 
Forty-six  samples  examined,  of  which  five  wereo!  good  quality, 
while  there  were  of  fair  quality  seven,  and  inferior  thirty-four, 
Oonceraing  this  article,  I  quote  from  my  last  annual  report :  "^^ 

"Compound  spirit  of  ether  or  'Hoffman's  anodyne*  is  fre- 
quently prescribed  by  physicians  and  often  employed  as  a  house- 
hold remedy,  and  while  an  article  of  good  quality  can  be  pro- 
cured from  responsible  manufacturers,  or  prepared  without  diflS- 
culty  by  the  intelligent  and  careful  pharmacist,  the  fact  is  that  a 
spurious  article  answering  to  none  of  the  requirements  of  the 
Pharmacopceia  is  generally  sold  in  its  stead,  because  it  is  cheaper, 
Hoffman's  anodyne  is  openly  quoted  atfif^y-two  cents  a  pound  in  a 
recent  price-list  published  in  a  leading  pharmaceutical  journal, 
fhich  is  about  one-quarter  the  price  of  the  real  article.  This  cheap. 
[)uriou8  and  worthless  article,  obtained  as  a  secondary  product  in 
manufacture  of  ether,  consists  chiefly  of  alcohol,  ether  and 
"water,  with  little  or  none  of  the  ethereal  oil  upon  which  the 
virtue  of  the  preparation  largely  depends.  Dealers  may  urge 
that  the  sale  of  this  spurious  article  as  a  household  remedy  to 
Bople  who  would  complain  of  the  price  necessarily  charged  for 
genuine  article  is  excusable ;  but  without  admitting  this  as  a 
valid  excuse  for  dispensing  a  fraudulent  and  worthless  drug,  it  is 
evident  that  its  sale  in  response  to  a  physician's  prescription  or 
irritten  order,  giving  full  title  and  specifying  *  U.  S.  R,*  is 
entirely  inexcusable  and  unwananted  and  equally  blameworthy, 
whether  due  to  ignorance  or  cupidity.  The  habit  of  keeping  two 
qualities  of  officinal  drugs  can  not  be  too  strongly  condemned,  but 
the  results  of  the  above  examination  would  seem  to  show  that 
many  dealers,  so  far  as  this  preparation  is  concerned,  keep  only 
one,  and  that  a  spurious  article.  When  officinal  preparations 
are  called  for  they  should  be  furnished  by  the  dealer,  or  no  sale 

The  specific  gravity  of  this  preparation  is  not  stated  in  the 
Pharmacopoeia,  but  it  should  be  about  0.796*  As  made  by  the 
process  laid  down  in  the  Pharmacopoeia  of  1870^  in  which  ether, 
and  not  stronger  ether,  was  employed  and  more  of  the  ethereal 
oil  w^as  used,  it  had  a  specific  gravity  of  0.815,  but  the  specific 
gravity  alone  u  no  critetnon  of  qitaUty,  The  following  table  gives 
particulars  concerning  the  samples  examined  : 
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deteriorates  by  age  and  exposure.  Nevertheless,  an  article  wliicli 
would  be  classed  as  good  by  the  standard  we  have  adopted,  as 
above  described,  can  be  purchased  in  the  market  or  prepared  by 
the  intelligent  and  careful  pharmacist,  and  the  sale  of  an  inferior 
or  decomposed  article  is  entirely  inexcusable  and  may  generally 
be  attributed  either  to  the  purchase  of  the  cheapest  obtainable 
goods  or  to  gross  carelessness  either  in  the  preparation  or 
preservation^  of  the  article  in  question.  A  list  of  the  samples 
examined  is  appended : 
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STBONaEB  Etebb  —  {Aether  Fortwr^  U,  E  P.). 

Thirty  samplea  examined,  of  which  there  were  of  good  qualify, 
seventeen ;  inferior,  twelte ;  while  one  consisted  of  a  mixture  of 
chloroform  and  alcohol. 

Two  qualities  of  ether  are  recognized  by  the  U.  8, P.,  vi^>  **ether," 
specific  gravity  about  0.750,  and  containing  about  twenty-six  per 
But  of  alcohol,  and  *'  Btronger  ether/'  with  a  specific  gravity  not 
iigher  than  0J25,  at  fifteen  degrees  C,  and  containing  about  six  per 
cent  of  alcohol  The  term  "  sulphuric  ether  **  is  not  recognized 
in  the  PharmacopoBia.  Stronger  ether  is  generally  used  as  an 
ana^stbetic,  and  ought  always  to  be  kept  in  stock  by  the  pharma- 
cist When  it  is  called  for  by  its  officinal  name  in  full  it  ought 
always  be  supplied,  and  the  substitution  of  common  ether  or  the 
so-called  **  washed  ether''  of  the  trade  is  entirely  inexcusable, 
and  betokens  great  carelessness  or  ignorance  on  the  part  of  the 
seller.     Particulars  concerning  these  samples  are  appended : 
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Diluted  Hidbobeomic  Aoib  —  {Acidum  Hydrobromicum  Dilutum 

IL  S.  P.) 

Twelve  samples  examined,  of  which  there  were  of  good  qualiij," 
mx ;  lair,  one  ;  inferiorj  three  ;  excessive  strength,  one,  and  one 
GODAisted  of  diluted  hydrochloric  acid  of  good  quality.  The 
Pharmacopoeia  requires  ten  per  cent  of  the  absolute  acid  and  the 
same  for  diluted  hydrochloric  and  nitric  acids.  In  the  case  of 
diluted  sulphuric  acid  ten  per  cent  of  the  officinal  sulphuric  acid 
is  required.  In  rating  these  acids  those  contaiuing  from  nine  to 
12.5  per  cent  have  been  classed  as  good  ;  7.5  to  8.9,  fair;  below  7.5 
inferior,  and  over  12,5  excessive  strength.  These  samples  varied 
between  0.60  and  14.4(>  per  cent,  Omitting  the  sample  wrongly 
sold  and  that  of  excessive  strength,  the  remaining  ten  averaged 
8,41  per  cent,  but  the  individual  samples  will  be  seeo.  bv  roff^renoe^ 
to  the  following  table,  to  present  wide  variations 
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'CoicFOUND    £ff£bv£9cino    PowBEa — (Pulvis    Effervtsctm 

Thirty  samples  exammed,  of  wMch  fifteen  were  of  good  weight 
and  quality  ;  six  were  rated  as  fair,  and  nine  as  inferior,  Seidlitz 
powders  are^generally  measured  and  not  weighed,  and  while  it  ia 
by  no  means  necessary  that  they  be  made  with  great  accuracy,  the 
contents  of  the  papers  should  certainly  not  vary  to  exceed  twenty 
per  cent.  A  firm  in  Brooklyn  advertise  in  a  leading  pharma- 
oeutical  journal  seidlitz  powders  denominated  *'  Kegular  '*  which 
contain  but  two  drachma  of  the  seidlitz  mixture,  instead  of  two 
drachms  and  two  scruples,  in  the  blue  paper.  This  is  just 
twenty-five  per  cent  short  weight  Particulars  concerning  the 
samples  examined  are  appended  : 
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PbkifitaTED  ScLPDTJm  —  (Sulphur  PnTcipitahfm,  K  5,  P.)* 
Tblrtj-deTeii  samples  exjunined,  of  which  0Edj  nine  were  of 
good  qualitr ;  one  was  of  bur  qualitj ;  twetitj*|wo  irere  of  infe- 
rior qnalitf,  contaming  Uige  quaDtilies  of  solphato  of  time; 
while  four  eooflutod  of  wmahed  sulphtir' and  one  of  enblimed 
sulphur  ignonuidT  or  carelesslj  sold  for  precipitated  soIpbiEn 
Coucermxig*  this  article  I  qaote  from  mj  last  annual  repcni: 
^  The  sale  of  common  he  milphur  for  the  officinal  precipitated 
aidphnr  m  entirelj  inexcttaableu  It  is  loaded  with  solpbate  of 
lime,  and  since  predpitated  sulphur  of  good  qnalitr  is  easily 
obtainable  in  the  market  at  a  slightlr  higher  prioe,  this  subetsliK 
tion  ooght  nerer  to  be  made ;  bttt  the  aboTe  results  show  that 
the  pitiper  article  was  aold  in  but  about  one-qnarter  of  the  cases. 
PharmadaiB  oB^i  to  be  ftuniliar  with  the  Tarious  grades  of  the 
mediciBal  arddes  in  which  they  deal,  and  a  good  result  will  be 
aooomplisbed  if,  bj  calling  attentioii  lo  errora  of  this  kind,  an 
improTemeat  in  this  rpspe^  cssa  be  brought  about  The  testa  bj 
which  genuine  precipitated  sulphur  can  be  distingumfaed  from 
Hie  impure  oomnieraial  article  are  Isid  down  in  the  Pharm^' 
^ypcria,  and  are  esailj  applied  bj  the  retailer.  In  this  ease, 
howerer,  be  haidlj  needs  eTen  to  make  a  tost  for  the  price  he 
pars  and  naiM  under  which  he  buys  sufficientlj  indicate  the 
qnaUlf  of  tin  article  supplied  htm***  It  is  not  a  questioii 
whetiier  the  artiele  ni  one  of  prime  impotla&oe  or  nort,  b^t 
whether  a  drug  largielT  adulterated  with  inert  mineral  matter 
ought  to  be  sold  for  medidnal  uses  wh^  a  pure  one  is  easfl  j 
oblainaMeu  The  foOowii^  table  g^^e^  a  dascciption  of  the 
pies: 
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Eleventh  ANNUix  Report  of  the  * 


Washed  Stnj'HUB — (Sulphur  Latum,  U,  B.  P.). 

Eighteen  samples  examined,  of  which  fourteen  were  of  good 
qnality ;  one  was  of  inferior  quality,  not  being  washed  at  all,  but 
possessing  all  the  natural  acidity  of  the  common  flowers  of  sul- 
phur, and  two  consisted  of  precipitated  sulphur  of  good  and  one 
of  precipitated  sulphui*  of  inferior  quality,  sold  through  ignorance 
or  carelessness  for  washed  sulphui',  which  was  called  for  in  writ- 
ing, I  quote  from  my  last  annual  report ;  "  Washed  sulphur  is 
©ne  of  the  articles  which  has  been  selected  for  examination,  not 
because  it  is  a  very  important  drug,  but  to  test  the  carefulness 
and  reliability  of  the  dealer.  The  natural  acidity  of  commercial 
sublimed  sulphur,  or  flowers  of  sulphur,  is  removed  by  ti-eatment 
with  ammonia  and  subsequent  washing,  and  as  it  is  easily  pre- 
pared by  the  retailer,  or  obtained  from  reliable  dealers,  there  is 
no  reason  why  another  article  should  be  substituted  for  it,  or  an 
impure  article  be  sold.**  The  following  table  gives  a  description 
of  the  samples : 
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616  Eleventh  Asstal  Bepokt  of  tse 

TTjltkb  Axaltses. 

Ihiring  the  past  vear  seven  simpies  of  water  have  been 
exami'revi  as  follows : 

Xo.  ^.  Well  at  Mattetuok.     Pr^liQiinarr  test. 

No.  7i\  Water  from  Constableville.     Soar^^e  not  stated. 

Sol  71.  Fishkill  Water  CoxjipanT^s  s-pply. 

Xos.  72  and  73*  Waverley  Water  Compaiiv's  «npply. 

Xv.v  74  Well  at  Voorhee^Tille. 

Xa  7.!\  Well  at  New  Windsor. 

Some  preliminary  tests  only  were  iLiade  o:  Xo.  69,  and  the 
results  in  the  case  of  Xvx  70  were  ridated  by  the  keg  in  which 
the  water  was  sent  not  l^ing  clean.  Sample  Xo.  73  was  too  small 
to  admit  of  fuU  analysis^  but  was  similar  in  chancer  to  Xa  72. 
The  results  of  the  analysis  of  the  other  samples  were  as  follows : 
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The  chlorides  Mni  toUl  «olid§  in  iht  ahor%  sie 
Ibr  Mpiin^nr  aevigfv  Tlie  free  And  UbvaBiDoid 
pmlr^ftblj  not  fftr  from  tbe  AiviagiB.  Ka  2  skoved  a  trar^  of 
nitritas^  bat  nitrites  and  niir«te»  are  geneimllT  tctt  knr  if  ziot 
eatirelT  absent  in  freek  ficvages.  In  these  sunpl 
loa  sm&U  to  be  d^l^nined  gatkfadocilT, 

Tonrs  fespectfnllT. 

WILLIS  a  TCCKEB, 


AfiajKpleaf  browie  of  potognhiM  wsperted  of 
ated  wtf  CTaininpd  Oetober  thirtieth,  nad  fcNmd  to  hm 
better  bo  wane  than  modt  nov  on  the  aishzC    It 
the  bfocnale  and  iodide,  b«t  eoolaim^  earfaonale, 
deeded  tzaces  of  the  eodiniB  salt,  and  was  too  etimi^j  afkafmr 

Two  naiapilpi  of  candj  thoQ^t  lo  be  impiuie  w^np  axaautted  hj 
Mr.  K  X  Wheder  at  nj  request  in  iS^aii^mber.  who  tepoiled  thai 
Ka  1  eoatained  siil{ihate  ol  ralriwn,  and  that  Xo.  3  eoBtatned  of 
ginooee  3L6  and  <tf  aae  sQgar  99LS  per  eettt  Dried  allOOdegr-«6 
CL,  it  lost  L45  par  een^  aad  it.  jiddad  0.055  per  oni  of  aak  It 
oootaxDfid  a  aaull  quantity  of  slareh* 

X  eaapfe  of  maple  srrap  froa  Baiabri^iEe,  tihoogjkt  to  eoelain 

her  tveBtr-sixth.    No  metalH^  hapnrttr  <a'  pcasonoas  matter  was 
deieaed 

Saoe  September  U  ISSi,  wheii  work  w»«  b^pm  upon  the  pre»- 
^  pfatt,  S»406  flawtphse  of  drags  haTe  been  esamiaed  br  Be»  beinc 
an  average  of  thirty-nine  samples  lor  eaeh  month  dnriag  wUeh 
the  work  haa  beesn  aymed  on.    During  the  peal  yaar  a  namber  of 

m  preTiooa  oeceaioas  lo  be  of  mfrriiy  qaafitr;  and 
in  the  majootj  of  iaatanees  thes^  hav^  been  band  to  be  of  satia- 
qnalitT,  fehoaing  that  the  irit  aotifiealioB  had  been 
The  work  in  whiA  w«  haTe  been  Fagieed  iMWtinnaa  to 
leioeiTe  the  heartf  approTd  and  sapport  both  of  had^g  mana&ie- 
tarera  end  dealera  and  of  the  prominent  jonntab  of  pharaucr  and 
pharmaeeslicai  aaroeietioni^  and  is  befieved  to  haxe  had  a  tarf 
deeded  i^aeooe  in  raaaiag  the  atoadaid  of  qantitr  of  dr^gi 
Bold  thn^a^nt  the  Stale.  II  is  adTtsed  Oat  the  work  he  ecm- 
I  danng  the  aoiu^  jaar  apon  miiintiilly  the  nmp  pIsa  as 
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that  pursued  in  tbe  past,  and  that  new  localities  be  visited  and  a 
still  greater  variety  of  samples  be  collected.  I  desire  again  to 
express  the  opinion  that  the  i^reater  number  of  mistakes  which 
are  made  by  pharmacii^ts  result  from  ignorance  or  carelessness 
rather  than  from  a  deliberate  intent  to  deceive  or  defraud,  or 
willfixl  determiDation  to  transgress  the  law,  and  that  the  informa- 
tion and  waroiDg  received  through  the  notifications  of  the  board 
are  sufficient,  in  the  great  majority  of  cases,  to  secure  the  desired 
leform  without  a  resort  to  legal  proceedings.  If  articles  were 
purchased  for  analysis  indiscrimiuately  from  the  whole  range  of 
the  pharmacopceia,  I  have  no  douV)t  that  a  decided  improvement 
in  the  quality  of  drugs  sold  throughout  the  State  would  be 
observed  from  year  to  year,  and  if  the  successive  reports  seem  to 
show  no  apparent  diminution  in  the  ratio  of  adulterated  or  impure 
drugs  to  those  of  good  quality  which  are  offered  for  sale,  it  is 
to  be  remembered  that  only  those  articles  which  are  considered 
most  likely  to  be  of  inferior  quality  are  collected  for  examination, 
KespectfuUy  submitted. 

WILLIS  G.  TUCKER, 

Analyst 
Chemical   Laboratory    of    thb    Albany    Medical   College, 
Albany,  N.  Y.,  Januory  1,  189L 
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filled  by  many  of  the  drugpfiats  by  simply  sooopiog  the  empty 
cases  through  the  powder. 

Quinine  in  one  form  or  another  appears  to  be  used  more  than 
ever  before*  During  the  season  when  the  grippe  prevailed 
unusually  large  quantities  were  required. 

Of  tincture  of  opium  a  large  (j[uantity  is  used  by  street  railway 
companies  in  their  veterinary  practice*  The  Pharmacopceia 
requirement  that  the  powdered  opium  shall  be  used  in  making 
this  tincture  is  rarely  observed ;  hence,  in  part,  the  low  quality  of 
the  preparation. 

There  is  evident  room  for  improvement  in  the  quality  of  the 
hypodermic  tablets  of  sulphate  of  morphia,  the  percentage  of 
condemned  samples  being  almost  as  great  as  of  tincture  \)f 
opium.  One  firm  that  is  largely  engaged  in  the  manufacture 
t>f  tablets  has  expressed  some  dissatisfaction  with  the  work  of 
TOur  analyst  because  of  the  low  results  obtained  on  nearly  all  the 
samples  said  to  be  put  up  by  them*  The  method  of  analysis  is 
in  all  cases  precisely  the  same,  even  down  to  the  smallest  details ; 
usually  not  less  than  six  estimations  are  carried  along  at  the  same 
time,  distinguished  from  one  another  only  by  their  State  Board  of 
Health  numbers,  Not  till  the  final  calculation  of  the  results 
and  the  recording  of  the  same  in  the  note*book,  is  the  connection 
between  the  number  of  the  sample  and  the  name  of  its  manufac- 
turer noticed.  Thus  it  not  infrequently  happens  that,  without 
HUT  knowledge  that  I  am  doing  so,  I  carry  two  samples  of  the 
same  manufacture,  collected  at  different  stores,  through  the  analy- 
tical processes  at  the  same  time.  If  with  the  samples  of  one  man- 
ufacturer there  is  uniformity  in  low  results,  there  is,  on  the  other 
hand,  like  uniformity  in  high  results  with  samples  of  some  other 
make.  Add  to  this  the  two  additional  analyses  made  of  every 
sample  that  on  the  first  analysis  of  one  portion  only  is  shown  to 
be  below  the  standard,  and  it  seems  to  me  to  be  well  established 
that  the  correctness  of  the  results  finally  reported  to  you  cannot 
ba  (lisputed  with  any  show  of  reason,  and  that  the  only  fair 
course  left  for  the  manufacturer  who  feels  aggrieved  is  to  raise 
the  standard  of  his  goods.  This  course  has  been  followed  in 
mare  than  one  iustauee. 

A  few  samples  of  cheap  teas  were  purchased  early  in  the  year 
for  II  bogiuning  in  the  examination  of  the  teas  and  coffees  sold  in 
fi-'  ^t;ite.     The  results  of  the  analyses  of  these  samples  are  give 
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in  table  IX  foUowixig.    The  cooiposifckn  af  gemtme  lea  Tmries 
wicielv  lluii  diciiiibl&  af«  sol  jel  ftgrced  ngvdiiig  ibe  extent  to  I 
whieli  jm^m^it  mB  lo  tbe  qvmE^  of  a  tea  or  ite  freedom  from  [ 
sophbdcalioii  can  be  baoed  an  Um  teeollB  at  a  cbemical  annlyai^ 
The  pTDporticiis  of  two  of  tbe  coBStitseiiis  of  ibese  teas  are»| 
however,  so  far  ootttda  of  die  wideat  Eaiits  of  Tari^oii  of  genmnd  > 
t^ii,  xh^t  she  erideaoe  of  ibeir  adalleratioii  is  snfficientlj  strong. 
Tbe^e  ooostitQeals  ar«  tbe  asb  and  Uie  laimiii.    Of  th^  former  I 
ooaslitiient  Eder   found  as   tbe   results  of   tbirtv-four    rec*«Qt 
anafyaes  from  SLS  to  a9  per  cent ;  and  olber  antborities  stoie  timil 
tbete  should  not  be  more  Iban  mx  per  cent  of  ash  in  any  tea.    Ili| 
tbeee  samples  reported  oo^  the  asb  rangea  from  e%bt  to  oTer  ten] 
per  cent     Of  tannin  Eder  found  in  no  case  leaa  than  9.7  per  cent* 
and  in  green  teas  he  found  as  mncb  as  ±i5  per  cent    In  our  own 
samples  the  proportion  of  tannin  was  in  no  ease  more  than  a  little  j 
abore  fonr  per  cenb  and  in  aome  eases  it  fell  as  low  as  one  per  I 
oent.  Wbelber  titeoe  leas  ai^  worth  even  tbe  rtdicnlottalT  low  prices  { 
4^iiurged  for  tbem,  is  a  question  that  cannot  be  answered  by  a 
cbemiod  analrsta 

During  tbe  coming  jrear  I  propose  lo  make  as  thoroii|;b  an  , 
exaDiinalion  of  the  oofflee  sold  in  tbe  Stale  as  time  will  permit 

At  TOUT  re^inest  a  sample  of  Madame  A.  Bnppert  s  "  Face 
Bleach  **  was  purchased,  an  agency  baring  been  found  in  Bochester^ 
and  analyzed  especialiT  for  mercurr.  It  was  found  to  contain 
2!i3  trains  of  meretuie  chloride  in  one  bottle  of  about  six  ouncea  { 
capa4?itT*  In  the  direotiona  aooompanjii^  the  botUe^  a  oopv  of 
which  follows,  it  is  seen  that  Ibe  nse  of  three  bottiee  is  prescribed, , 
and  that  quite  serious  temporarr  eitects  are  expected  to  foUowJIa  | 
application. 


MAi>Aifa  A.  EiTFPtiiT's  )2^|  Faoi  Bl&ich. 
Directions. — Wash  the  face  well  with  Madame  A.  Ruppert'S 
Complexion  Soap,  rinse,  take  a  soft  doth  or  sjxinge,  moisten  tbe 
skin  with  the  Face  Bleacli  (do  not  get  in  eyes  or  mouth)  upon 
retiring  and  rising.  Should  the  skin  become  irritated  enough  to 
annoy,  discontinue  one  day  and  apply  Madame  Buppert  sEgjpUan 
Balm  one  eTening,  after  which  reapply  the  bleach ;  do  not  be 
alarmed  if  the  bleach  should  cause  the  skin  to  break  out;  furl 
should  there  be  any  roughness  or  impurity  under  the  skin  it- will 
certainly  draw  it  to  the  surface,  which  is  the  only  thorough  war : 
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after  which  it  cuts  the  dead  skin  and  leaves  the  face  smooth  and 
eleai*  as  au  infant' jj,  I  ask  only  this  favor  of  my  patrons,  that  they 
persevere  and  do  not  neglect  to  use  it  as  directed.  (It  asuall| 
requires  three  bottles  Face  Bleach  to  thoroughly  clear  the  com- 
plexion.) The  bleach  is  harmless  and  as  represented.  None 
genuine  without  my  photograph  and  signature  on  label. 
aLVDAME  A.  BUPPERT, 
Uompkxion  Specialist^  6  East  Fourteenth  St.,  ^^ew  York  citt^. 

During  the  few  minutes  that  my  collector  was  in  the  room  of 
the  agency  two  customers  came  in,  it  may  bo  inferred  that 
Madame  Ruppert  meets  with  success  in  this  most  reprehensible 
business. 

It  is  pleasant  to  receive  evidence  brought  to  me  by  my  col- 
lector from  his  various  trips,  that  the  feeling  of  hostility  to  this 
branch  of  the  work  of  the  board  of  health  has  nearly  died  out, 
and  that  pharmacists  as  well  as  manufacturers  are  coming  more 
and  more  to  regard  it  as  affording  r>rotec'tion  to  their  best 
interests. 

The  details  of  the  analytical  results  obtained  are  given  in  the 

following  tables  ; 

79 
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Summary  of  Mortality  Reported  During 

the  Yean 


The  reports  of  vital  statistics  by  local  boards  of  health  during 
1890  have  been  the  most  complete  of  any  year  since  the  State 
Board  of  Health  was  establiished  Out  of  abont  1,000  towns 
there  were  only  twenty  which  have  failed  entirely  to  make  any 
report  of  mortality;  these  represent  a  population  of  26,000. 
Besides  these  there  have  been  fifteen  towns  where  returns  have 
been  very  incomplete,  and  may  be  placed  for  that  reason  in  the 
same  category.  As  these  have  a  total  population  of  about  25,000, 
it  may  be  said  that  the  mortality  of  about  50,000  population  of 
the  State  has  failed  to  be  recorded.  This  is  less  than  one  per 
cent  of  the  populs^tion  of  the  State.  As,  however,  the  lacking 
returns  are  for  the  most  part  from  the  more  sparsely  populated 
portions  of  the  State,  whose  death  rates  under  ordinary  conditions 
would  be  low,  it  is  not  justifiable  to  assume  that  their  failure  to 
report  their  mortality  would  lessen  the  reported  mortality  to  this 
degree  as  the  total  reported  mortality  of  the  State  includes  that 
of  all  the  large  cities.  At  a  death  rate  of  sixteen  per  1,000  popu- 
lation annually  there  would  be  a  lack  of  800  deaths  from  this 
source.  This  is  more  than  made  up  for,  however,  so  far  as  the 
published  mortality  in  the  monthly  bulletins  is  concerned,  by 
the  delay  of  many  towns  in  sendinfi;  in  their  returns  promptly. 
Up  to  the  close  of  the  year  there  were  received  more  than  5,000 
death  returns  for  the  first  eleven  months  of  the  year  above  the 
number  which  had  been  printed  in  the  monthly  bulletins,  and  it 
may  be  said  that  the  total  returns  as  they  appear  in  each  bulletin 
are  less  by  at  least  500  each  month  than  the  actual  mortaUty» 
owing  to  the  delinquency  of  registrars  of  the  local  boards  of 
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healtli.     The  rtile  of  tlie  State*Board  of  Health  wMch : 
them  to  make  tlieir  reports  of  vital  statistics  to  the  central  i 
by  the  fifteenth  of  each  mouth,  13  to  that  degree  neglectdd. 

How  much  ailditionally  should  be  allowed  for  deaths  whickj 
entirely  fail  of  being  secured  by  tbe  local  boards  can  not  be  i 
with  any  accuracy,  but  it  is  not  a  very  large  amount     Some  i 
may  be  obtained  by  reference  to  the  detailed  report  of  the  ! 
districts,  which  vb  printed  in  this  Toliime.     A  death  rate  that  I 
inconsiderable,  compared  with   the   population^  would  indlQ 
imperfect  returns. 

The  bulletin  of  mortality  of  the  State,  which  is  issued  monthly,! 
comprises  tbe  re  turn  a  of  the  cities  of  New  York,  Brooklyn,  Tt 
kera,  Albany  and  Buffalo,  which  are  exempted  from  the  su| 
sion  of  the  State  Board  of  Health  in  regard  to  vital  statistics,  and^ 
also  all  returns  of  the  remainder  of  tlie  State  received  up  to  tho*^ 
time  of  its  issua     All  cities  except  the  five  mentioned^  all  inoot^  ! 
porated  villages,  and  all  towns  are  required  by  law  to  appoint 
boards  of  health,  aud  these  are  i-equired  to  collect  certificates  of  , 
births,  marriages  and  deaths  occurring  within  their  jurisdiction, 
aud  to  send  tliem,  after  having  registered  them^  to  the  office  of 
the  State  Board  for  registry  and  filing*     From  these  the  bulletins 
are  compiled,  aud  may  be  relied  upon  as  fairly  accurate  of  the 
specified  localities ;  the  variability  is  principally  in  the  groups  of 
unspecified  localities  noted  as  ''  rest  of  district/'  the  space  of  th6 
bulletin  allowing  of  special  mention  of  only  the  larger  dtiea, 
villages  and  towns. 

There  have  been  printed  in  the  bulletins  for  the  first  eleven 
months  of  the  year  tbe  record  of  102,040  deaths.  The  bulletin 
for  December  not  having  appeared  at  this  writing,  I  will,  as  here- 
tofore, repoi-t  upon  the  mortality  of  the  twelve  months  beginning 
with  December,  1889.  This  allows  of  classifying  the  returns  by 
seasons. 

To  secure  as  nearly  as  possible  the  actual  mortality  which 
has  occurred  during  this  period,  I  have  added  the  returns 
of  mortality  which  have  been  sent  in  during  the  year  up  to  the 
1st  of  January,  1891,  after  the  issue  of  each  bulletin,  and  also  an 
estimate  of  delayed  returns  for  the  month  of  November,  based  on 
the  average  for  tbe  month  preceding. 

From  this  it  a])pears  that  there  were  117,100  deaths  during  the 
year  from   all  causes.     Disregarding  the   towns  representing  a 
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population  of  50,000,  which  have  been  referred  to  as  failing  in 
their  mortality  returns  during  the  year,  and  assuming  the  popu- 
lation of  the  entire  State  to  be  6,000,000,  which  is  about  the 
amount  by  the  last  census,  we  have  a  death  rate  for  the  year  of 
19.50  per  1,000  population.  If  there  be  added  the  800  deaths 
which  I  have  estimated  to  have  failed  of  report  from  the  towns 
not  reporting,  we  will  have  the  death  rate  for  the  entire  State  for 
the  year  of  19.65  per  1,000  population.  This  may  fairly  be 
assumed  to  be  the  rate  of  mortality  for  the  iSlate  during  1890. 


TTVlr 


nm  M  ,     m 


TfeJf  «V  Tt 


X^mmt 


State  Boxbd  of  Health. 


649 


State  by  Months  for  1888. 
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same  if  ay  that  the  acute  infectious  diseases  are ;  it  has  some 
value  as  a  guide  to  the  comparative  measure  of  healthfuluess. 
The  proportion  of  these  three,  the  infant  mortalitj%  the  zymotic 
mortality  and  the  mortality  from  consumption,  gives  us,  according 
to  their  relative  occurrence,  the  best  gauge,  if  any,  to  the  health- 
fulness  of  one  year  or  period  of  time  or  locality  as  compared  with 
another.  These  are  exhibited  in  this  table,  in  which  the  propor- 
tion of  all  deaths  for  the  past  six  years  that  have  occurred  during 
infant  life^  from  zymotic  diseases  and  from  consumption  is 
e^ibited, 

A  classification  by  seasons  will  best  exhibit  the  comparative 
healthiuluess  for  diflferent  periods  of  the  year.  The  table  below 
will  show  the  actual  number  of  deaths  during  the  past  three 
y^ars,  season  by  ses^son,  and  also  the  relative  proportion  of  deaths 
t  the  susceptible  age,  and  from  preventable  causes. 
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This  tai»i«  ^iiows  that  the  mortality  in  early  life  as  also  from 
zymotic  diaea8e3  is  vary  considerably  lower  in  the  year  jast 
ended  than  in  either  of  the  years  preceding  it  In  fact,  although 
the  total  mortality  is  very  much  higher,  the  actual  number  of 
deaths  from  zymotic  diseases  is  less  than  either  of  the  six  years. 

There  is  an  increase  in  the  deaths  from  consumption.  It  is 
noteworthy  that  up  to  1890,  there  is  a  steady  decline  in  the  pro- 
portion of  deaths  from  this  cause  until  this  year,  when  there  is  a 
rise  of  four  deaths  per  1,000  above  last  year.  While  the  propor- 
tion is  still  much  lower  than  that  of  1885,  the  number  of  actual 
deaths  from  this  cause  is  2,200  greater,  as  reported  in  1890, 
Despite  the  proportionate  decrease  year  by  year,  there  has  been  a 
yearly  increase  in  the  actual  reported  number  of  deaths  from 
consumption. 

Inixuekce  op  Season  on  MoBTALixy. 

There  is  a  very  considerable  variation  in  the  actual  mortalit 
as  reported  month  by  month,  as  is  seen  by  the  tables  already 
exhibited.  It  will  be  found  that  year  after  year  the  month  of 
July  shows  by  far  the  largest  actual  murtalitj-  and  also  much  the 
largest  proportional  mortality  in  early  life  and  from  zymotic 
diseases.  Judging  by  the  same  standard  the  month  of  November 
is  on  an  average  the  healthiest  mouth  in  the  year.  The  average 
number  of  reported  deaths  in  July  during  the  five  years  has  been 
10,252»  or  a  daily  mortality  of  330 ;  the  average  number  of  deaths 
per  mouth  for  the  same  period  has  been  7,860,  or  a  daily  rate  of 
262.  During  November  of  this  year  there  were  225  deaths  daily, 
as  reported  iu  the  bulletin,  and  this  is  exactly  the  average  for  tlie 
previous  five  years.  Between  these  diflferences  of  individual 
months  there  is  some  constant  variation. 

The  following  table,  which  is  a  continuation  of  the  one  which 
was  placed  in  the  last  annual  report,  will  show  in  detail  the 
mortality  for  each  year,  month  by  month. 
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83.0 
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159.00 
164.00 

42 

39 
44 

57 

57 
84 
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4« 

49 

7 
21 

10 
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79 
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55 
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45,497 
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60 

71 
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9.406 
9,517 
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33.5 
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78 
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75 

13 

112 

111 

45       ^M 

8.1!» 

9.468 

80.0 
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We  find  from  this  table  that  the  actual  mortality  for  each  year 
is  uniformly  greater  in  the  summer  months  than  in  any  other 
season.  We  also  find  that  for  this  season  there  is  with  little 
variation  a  very  large  percentage  of  infant  mortality,  nearly  one- 
half  of  the  deaths  occurring  during  this  season  under  the  age  of 
5  years*  In  fact,  in  July  more  than  half  the  deaths  are  of 
young  children.  During  the  same  period  nearly  one-third  of  the 
mortality  is  from  zymotic  diseases.  This  is  not  because  of  the 
greater  prevalence  of  zymotic  diseases  generally,  but  because  of 
the  extensive  prevalence  during  this  period  of  diarrhosal  diseases. 
On  the  other  hand,  the  comparative  death  rate  from  consumption 
is  the  smallest  during  this  season  of  either ;  this  is  exaggerated  in 
the  table  by  the  larger  total  number  of  deaths  during  this  season 
from  summer  diseases,  which  makes  the  relative  proportion  of 
deaths  from  this  cause  smaller,  but  it  is  not  entirely  on  this 
account  that  the  proportion  is  diminished,  since  the  actual 
number  of  deaths  from  consumption  is  smaller  in  summer  than  in 
either  other  season  uniformly. 

Autumn  is  the  season  which  is  found  to  have  the  smallest 
actual  mortality.  The  incidence  of  disease  is,  however,  evidently 
during  this  season  more  upon  infantile  life  and  from  s^motio 
causes,  since  the  proportion  of  their  mortality  is  then  next  highest 
to  those  of  the  summer  season-  It  is  during  this  season  that 
there  is  usually  an  increase  in  the  prevalence  of  diphtheria  and 
typhoid  fever,  and  the  summer  prevalence  of  diarrhoial  diseases 
continues  on  into  September  invariably ;  in  fact,  the  actual 
mortality  from  this  last  cause  in  September  is  not  as  a 
rule  less  than  that  in  June.  Consumption  usually  causes  fewer 
deaths  in  the  fall  than  in  other  cool  months.  The  winter  and 
spring  months  are  ordinarily  freer  from  zymotic  and  infant  mor- 
tality than  the  other  seasons  compared  with  the  total  mortality. 
This,  however,  is  not  at  all  uniform.  During  the  three  years 
tabulated,  it  will  be  seen  that  there  is  great  variation  in  the 
zymotic  mortality.  This  is  due  to  the  extensive  prevalence 
during  the  winter  of  1889  of  scarlet  fever,  and  there  was  also  at 
that  time  an  unusual  amount  of  diphtheria.  During  these  early 
months  of  the  year  the  mortality  from  consumption  is  ordinarily 
increased.  There  is  not,  however,  a  very  great  variation  season 
by  season,  or  month  by  month,  in  the  actual  number  of  deaths 
from  this  cause ;  it  falls  a  little  in  the  summer  and  increases  in 
the  winter,  bnt  there  is  no  disease  more  uniform  in  its  existence 


State  BoiiRD  of  Health. 


4. 


and  ID  the  fatality  which  attends  it.     A  very  coiii. 
ence  is  shown  by  the  tables  in  the  averages  for  the  diu 
of  infant  and  zymotic  mortality,  but  from  consumption 
only  a  range  of  difference   of   three    per  1,000  in    the  yx. 
averages. 

Comparative  Mobtality  of  the  Sanitaev  DisTRioTa. 

The  State,  because  of  its  si^e  and  the  very  varying  conditions 
affecting  sanitary  affairs,  has  been  di\nded  into  eight  sanitary 
districts  and  record  is  kt^pt  of  the  mortality  of  each  of  these 
separately.  They  are  as  follows :  The  Maritime  district,  which 
includes  New  York  and  Brooklyn  and  their  vicinity,  with  all  the 
connties  bordered  by  the  ocean ;  the  Hudson  Valley  distjict,  lying 
along  either  side  of  the  Hudson  river  ;  the  Mohawk  Valley  diJitrict, 
taking  in  the  counties  along  the  Mohawk  river,  a  populous,  manu- 
facturing and  farming  district;  the  Adirondack  and  Northern 
dvifrlct,  which  takes  in  all  of  the  State  above  Mohawk  valley  and 
includes  much  wilderness  region ;  the  Southern  Tier  district,  in 
which  are  all  the  counties  along  the  southern  border  of  the 
State,  considerable  areas  of  which  are  sparsely  settled ;  the  East 
Central  district  and  the  West  Central  district,  which  together 
include  all  the  central  counties  of  the  State,  composed  mostly 
of  an  agricultural  region ;  and  the  Lake  Ontario  and  fVeMeim 
district^  which  has  within  its  limits  the  large  city  of  Buffalo 
and  the  counties  lying  along  the  great  lakes. 

The  number  of  towns,  villages  and  cities  in  the  State  being  far 
too  great  to  publish  separately,  month  by  mouthy  in  the  bulletin 
a  report  of  their  mortality,  a  limited  numb'*r  of  the  cities  and 
larger  villages  and  towns  are  so  specified,  and  the  remainder  of 
the  reported  mortality  for  each  district  is  preserved  under  the 
head  of  Best  of  disiricL  It  is  evident  that  the  former  of  these  will 
include  a  mortality  for  the  most  part  of  an  urban  character,  and 
will  be  such  as  would  occur  under  the  conditions  incident  to  a 
closely  aggregated  population  ;  the  deaths  reported  under  the 
head  of  Rest  of  diittrict  will  be  those  occurring  under  strictly  rural 
surroundings*  For  the  sake  of  contrasting  these,  tables  have 
been  prepared  which  will  show  the  actual  mortality  as  reported 
in  the  monthly  bulletin  for  the  last  five  years,  and  for  the  different 
seasons  of  the  year.  In  each  period  of  three  months,  for  each 
district  there  is  placed  the  total  deaths  for  the  season^  and  also 
those  for  the  specified  localities  and  for  the  Best  of  district,  as 
explained. 
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Five  Tears,  1886-1890,  by  SEksom  — (Continued). 
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Pn^  Teai^h,  1886-1890,  by  Seasons.— (Co/i/tnwecf). 
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Five  Years,  18S6-1890.  by  Skabq^— (Continued). 
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Five  Years,  1886-1890,  by  Seasons  —  (Continued). 
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Five  Tears,  1886-1890,  by  Sexsojub— {Concluded). 
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SANTTAJIT  HISTORY  OF  1890. 

The  most  r^markAble  epidemic  that  has  ocearred  sitioe  th( 
St&te  Board  of  Health  came  into  existence  id  that  of  Inflaeixsii, 
which  appeared  aboat  the  close  of  1889.    There  baa  been  Done 
which  caused  so  great  mortality,  nor  which  has  been  so  wi de- 
spread  in  its  inflnences. 

The  incidence  of  the  epidemic  appeared  from  the  returns  to  be 
practically  simultaneous  throughoot  the  State  generally.  The 
bullv  of  its  effect  fell  upon  the  month  of  January*  It  began 
about  ten  days  prior  to  the  first  of  the  jear^  but  not  so  as  to 
very  materially  affect  the  death  rate  of  December.  There  were 
in  that  month  about  1,(XK}  more  deaths  than  in  the  month  of 
November,  but  rery  few  more  than  in  December,  1888.  The  infant 
mortality  was  comparatively  less,  as  was  also  the  zymotic  mor- 
tality,  both  of  which  were  characteristic  to  a  very  marked  degree 
of  the  period  when  the  epidemic  was  at  its  height  (the  deaths 
from  influenza  not  being  classed  among  those  from  zymotic  caoaea) ; 
neither  was  there  much  perturbation  in  proportions  of  deati 
from  local  diseases,  except  in  that  of  acute  respiratory  difieaaeSs 
Here  there  were  about  250  more  deaths  than  in  the  corresponding 
month  of  1888- 

Almost  the  entire  immediate  influence  of  the  epidemic  fell 
upon  January,  with  the  effect  of  producing  a  much  larger  number 
of  deaths  than  has  ever  occurred  in  one  month  in  this  State* 
Adding  the  deaths  reported  since  the  issue  of  the  bulletin,  the 
mortality  for  that  month  is  a  little  over  13,0(X), 

There  were  over  5,000  more  deaths  than  the  average  for  January 
for  the  five  years  preceding,  and  there  were  more  than  2»000  deaths 
more  than  occurred  in  the  previous  July,  which  is  always  the  most 
fatal  month  of  the  year,  because  of  the  large  mortality  from 
diarrhoQa.  How  many  deaths  actually  occurred  directly  from 
influenza  it  is  impossible  to  state,  for  no  record  was  kept  of  the 
number  of  deaths  returned  as  from  this  cause*  But  such  a  record 
would  be  comparatively  valueless,  since  as  an  unfamiliar  and 
unexpected  disease  its  appearance  was  not  recognized  and  more 
than  that  because  it  in  most  cases  was  probably  only  contributory 
to  a  fatal  issue.  But  that  this  epidemic  was  responsible  for  the 
entire  increase  in  the  mortality  of  the  month  is  without  question* 
There  WAS  no  increase  in  the  existence  of  ordinarv  zvmotic 
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teses,  not  only  because   the  proportio' 

causes  was  far  below  the  average,  being 

from  all  causes,  but  because  the  actu 

ordinary  zymotic  dise^iHes  was  less 

than  in  January,  1889*     There  were 

reported  from  influenza,  or  la  fjripi 

but  there  were  4,000  more  deaths  in  Janu**.^ 

ary,  1889,  and  it  is  safe  to  say  that  this  disease  wat* 

this  increase. 

The  disease  fell  upon  the  local  diseases  generally.  Most  ot^ 
these  were  acute  respiratory  diseases,  from  which  there  were 
2,600  more  deaths  than  in  January,  1889 ;  consumption  was  also 
increased  in  its  death  rate  by  about  700 ;  and  diseases  of  the 
digestive,  circulatory,  urinary  and  nervous  systems  all  by  from 
100  to  200  deaths*  Deaths  from  old  age  were  increased  by  150 
above  the  average,  from  cancer  about  seventy-five,  and  there  was 
a  large  increase  in  the  deaths  from  unclassified  causes,  which 
includes  according  to  the  system  followed  in  this  office,  other  con- 
stitutional and  developmental  causes  of  death. 

In  February  there  was  a  continuance  of  the  increased  mortality 
but  to  a  much  less  degree,  there  being  400  more  deaths  than  in 
the  same  month  of  1889.  As  in  January  the  proportion  of  deaths 
from  zymotic  diseases  was  very  low,  being  about  fifty  less  per 
1,000  deaths  than  in  the  preceding  February.  Deaths  from  all 
local  diseases  continued  as  in  January  much  above  the  average. 
The  number  of  deaths  reported  as  directly  due  to  it  was  small, 
but  it  was  frequently  reported  as  contributory* 

The  death  rate  of  134  cities  and  large  villages  was  21.24  per 
1,000  inhabitants,  but  was  no  higher  than  in  February,  1889, 
which  would  appear  to  show  that  the  mortality  was  during  this 
month  largely  rural.  In  January  the  death  rate  of  these  lorulitins 
was  twenty-nine  per  1,000  population. 

In  March  the  extraordinaiy  increase  in  mortality  from  Inrtuetiza 
had  largely  subsided.  The  average  daily  death  rate  was  299, 
having  been  306  in  February  and  398  lq  January,  not  counting  the 
delayed  returns.  In  April  it  fell  to  292  and  in  May  to  280,  which 
was  not  far  from  the  daily  average  for  the  entire  year  1889, 

Not  less  than  6,000  deaths  occurred  during  the  first  four  months 
of  the  year  in  excess  of  the  average,  and  for  which  no  other  cause 
is  accountable  than  that  of   Epidemic  Influenza.      During  tkiff j 
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cause  in  January  than  in  January  of  1889.  It  would  appear  in 
some  cases  to  have  been  a  sequel  of  the  Influenssa^  deaths  from  this 
cause  being  reported  late  in  the  year  which  began  as  influenza. 
Old  age  was  given  as  the  cause  of  about  150  more  deaths  than  in 
January,  1889.  Deaths  from  unclassified  causes  exceed  in  Janu- 
ary, 1890,  those  of  January,  1889,  by  500,  this  class  including  a 
large  number  of  causes  such  as  rheumatism,  struma  and  other 
constitutional  conditions  which  rendered  the  individual  less  able 
to  resist  the  effect  of  this  febrile  affection. 

Children  and  infants  either  generally  escaped  the  disease  or 
were  but  lightly  affected  by  it,  since  although  the  total  mortality 
was  so  largely  increased,  there  were  750  fewer  deaths  under  the 
age  of  5  years  in  January  than  in  the  corresponding  month  of 
the  preceding  year.  It  is  probable  that  old  people  were  also  less 
likely  to  be  affected  by  it  than  adults,  but  being  less  able  to  resist 
it  were  more  likely  to  succumb,  as  is  shown  by  the  increase  in 
their  mortality. 

The  Zymotic  MoRTALrry. 

The  following  table  shows  the  proportion  of  the  deaths  that 
occurred  that  were  from  zymotic  diseases  during  the  last  year  and 
the  five  years  preceding,  for  the  entire  year  and  for  the  four 
seasons  respectively.  As  no  record  of  any  value  of  the  direct 
mortality  from  epidemic  influenza  has  been  kept  it  is  not  included^ 
94 
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We  learn  from  this  table  that  the  zymotic  mortality  of  1890, 
compared  with  the  total  mortality,  is  lower  than  that  of  either 
preceding  year,  not  only  for  the  entire  year  but  for  each  of  the 
four  seasons.  Keference  has  been  made  to  one  cause  for  thia 
difference,  viz, :  The  epidemic  of  influenza,  which  increased  the 
total  number  of  deaths  without  affecting  the  mortality  from 
zymotic  diseases.  Taking  the  population  from  which  returns 
have  been  received  at  5,300,000,  there  was  an  annual  death  rate 
of  3.51  per  1,000  population  in  lb90;  of  3.90  in  1889 ;  of  4,12  in 
1888 ;  of  3.96  in  1887.  As  a  larger  proportion  of  population  is 
represented  in  the  returns  of  1890,  than  of  the  years  preceding, 
these  differences  would  be  even  larger*  It  is  evident  thai  the 
zymotic  mortality  is  less  in  the  year  just  ended  than  usual  In 
fact,  the  actual  number  of  deaths  from  these  diseases  is  smaller 
than  for  either  of  the  three  years  that  preceded  it. 

Taking  up  these  zymotic  diseases  in  detail  the  following  table 
has  been  prepared  to  show  the  proportion  to  the  entire  number 
of  each  disease  separately  for  the  past  sir  years  for  the  four 
seasons  of  the  year. 
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the  proportion  of  mortality,  as  compared  with  other  zymotic  dis- 
eases, to  ten  per  oeni  The  table  shows  that  every  year  its  time 
of  special  prevalence  is  the  fall;  nearly  half  the  total  mortality 
for  the  year  occurred  daring  this  season. 

The  following  table  shows  the  relative  prevalence  of  typhoid 
fever,  as  compared  with  the  total  mortality  from  all  causes  for  the 
last^six  years,  in  the  eight  sanitary  districts  : 
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Of  the  732  deaths  occurring  from  these  causes  in  1890,  nearly 
one-half  occurred  in  Uie  fonr  months  from  August  to  November. 
The  time  of  leant  prevalence  is  the  spring  months.  The  increase 
in  prevalence  corresponds  quite  closely  with  that  from  typhoid 
fever.  The  total  number  of  deaths  from  this  cause  during  the 
year  is  a  little  less  than  that  of  the  years  preceding.  There  is 
room  for  belief  that  of  these  essential  fevers  there  is  not  the 
ccuracy  of  diaguosis  that  is  made  in  other  zymotic  diseases  and 
that  very  likely  with  all  three  of  those  noted  the  returns  are  to 
some  degree  confused  among  each  other  and  perhaps  include 
some  diseases  that  should  not  be. 

Small-pose, 

During  the  eighteen  months  prior  to  May,  1889.  there  was  a  gen- 
eral prevalence  of  small-pox  in  various  parts  of  the  country  and 
in  that  period  of  time  it  occurred  in  about  fifty  localities  in  this 

fState,  having  been  imported  from  several  sources.  There  was 
not  a  month  in  which  deaths  failed  to  be  reported  in  the  bulletin 
about  250  occurring  altogether. 

During  1890  four  deaths  only  have  occurred.  In  March  a  case 
appeared  in  Cohoes,  Its  origin  was  never  satisfactorily  ascer- 
tained, but  there  seemed  reason  to  suspect  that  it  was  contracted 

'  Irom  rags  used  in  a  mill  by  one  employed  in  handling  them. 
Three  or  four  cases  followed  this,  one  of  them  in  Schenectady, 
and  one  ended  fatally*  Another  small  outbreak  occurred  in 
Dansville^  attributed  to  the  same  cAUse  as  the  one  in  Cohoes,  and 
one  death  was  reported  from  there.     Besides  these,  two  deaths 

|were  reported  from  New  York  city.  There  has  not  been  a  case  of 
Bmall-pox  in  the  State  since  July. 

Measles. 
This  disease  varies  greatly  in  its  prevalence,  having  periods  of 
prevalence  and  of  epidemic  occurrence,  following  by  decline.  Its 
mortality  rate,  as  compared  with  the  total  number  sick,  is  much 
more  uniform  than  with  most  of  the  infectious  diseases,  and  may 
!be  taken  as  a  gauge  of  prevalence.  Its  variability  of  prevalence 
is  seen  by  the  last  table,  where  there  is  a  difference  of  from  one 
to  seventeen  per  cent  of  the  total  mortality  in  the  seasons  of 
different  years.  In  1865  measles  caused  10  45  per  1,000  of  the 
total  mortality;  in  \8i6,  10.30;  in  1887,  12.50;  in  1888,  9.04;  in 
95 
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1889,  9.65  and  in  1890,  9.70.     Toward  the  close  of  1889  verr  little 
measles  was  reported^  almost  uo  deaths  from   it  occurring;  it| 
tegan  to  rise  and  the  number  of  deaths  increased  to  its  height  in 
the  spring,  at  which  season  it  seemed  most  likely  to  increase ;  < 
this  diminished  through  the  remainder  of  the  year.     There  were 
1,072  deaths  during  the  twelve  months  covered  by  this  report. 

Whooping  cougk  ^H 

T^his,  like  measles,  varies  greatly  in  prevalence.  It  was  bttti 
sJUttle  prevalent  at  the  close  of  1889,  increased  during  the  winter 
|mud  spring,  and,  after  a  diminution  during  the  summer,  again 
increased  in  fatality  in  the  fall.  It  has  been  less  prevalent  in 
1890  than  in  1889,  but  has  been  the  reported  cause  of  more 
deaths  than  there  were  from  measles.  In  188*^1  there  were 
reported  from  it  834  deaths;  in  1886,  1,2 U;  in  1887,  447;  in 
18tt8,  902 ;  in  1889,  1,332 ;  in  1890,  1,158.  During  the  past  three 
years  10.40  deaths  in  each  1,000  deaths  from  all  causes  have  bee^ 
trom  whoopiog  cough.  ^M 

Scarlet  fever,  ^M 

The  State  has  l*eei^  more  free  from  this  disease  than  for  yeaffl^ 
TDhe  actual  number  i«[  d<niths  from  it  is  hardly  one-third  what 
It  was  during  either  of  the  two  years  preceding  it.    In  each 
1,000  deaths   from   all   causes   there   were,   in  1885,   14.5   from 
scarlet  fever ;  in  1886  there  were  11.7 ;  in  1887  there  were  13.2 ; 
in  1888  there  were  22.8  ;  in  1889  there  were  21.9,  and  in  1890  there  I 
"were  7.5.     The  increase  in  its  mortality  which  began  in  the  latter 
part  of  1887  continued  unabated  through  1888  and  reached  the 
iieight  of  its  prevalence  in  the  spring  of  1889 ;  it  suddenly  abated 
in  the  summer  of  1889  and  continued  at  an  unusually  low  rate 
from  then  till  near  the  close  of  1890.    It  began  to  show  an  upward 
tendency  in  October  and  toward  the  close  of  the  year  outbreaks 
of  it  have  been  reported  from  a  number  of  localities.    During  the 
year  there  were  about  fifteen   deaths  from  scarlet  fever  in  each   | 
100,000  population.  j 

Diphtheria, 

This  has  constituted  a  considerable  part  of  the  mortality  ol 
3ome  localities,  in  which  it  has  been  constantly  present  through 
the  year ;  numerous  epidemics  have  been  reported  also  of  a  tran- 
sient character.    It  caused  nearly  5,000  deaths  during  the  year,  J 
which  was  one-fourth  of  the  entire  zymotic  mortality;  J^^H 
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^nsed  a  very  considerable  less  number  of  deaths  than  for  any 
year  that  we  have  record  of  for  the  State.  In  each  1,CMJ0  deaths 
from  all  causes  there  were  in  1885,  56,00  dearths  from  diphtheria  j 
in  1886,  6448 ;  in  1887,  67.24;  in  1888.  61.73 ;  in  1889,  56,12,  and 
in  1890,  44.81*  There  was  moreover  a  steady  decline  in  the 
number  of  deaths  reported  from  this  cause  until  October,  when 
there  was  a  sudden  rise  which  continued  into  the  month  follow- 
ing. This  October  rise  in  the  prevalence  of  diphtheria  is  a 
notable  feature,  and  of  uuiform  occurrence.  The  average  mor- 
tality of  the  six  years  now  statistically  recorded  shows  a  rise 
of  one-third  in  the  mortality  of  October  over  that  of  September 
from  this  cause,  and  the  upward  tendency  continued  during 
the  two  succeeding  months.  Various  causes  have  been  sug- 
gested, and  doubtless  numerous  causes  combine  to  produce  it. 
The  opening  of  the  schools  and  bringing  children  together ;  the 
closing  the  buildings  from  fresh  outside  air  as  cold  weather  comes 
on ;  the  upward  drafts  from  basements  and  cellars  possibly  damp 
and  ill-ventilated  ;  the  greater  chance  for  getting  sewer  air  into 
dwellings  when  closed  and  imperfectly  ventilated  ;  it  is  likely  that 
these  causes  have  more  influence  in  causing  an  increase  in  the 
mortality  from  diphtheria  in  October  and  the  months  following  it 
than  any  simple  seasonal  condition  aside  from  them. 

The  largest  problem  now  regarding  diphtheria  is  how  to  get  rid 
of   it  after  it  has  gotten  a  foothold  in  a  city.     An  epidemic  of  it 

B  usually  a  short  life  when  it  appears  in  the  rural  village,  for 
with  suitable  measures  for  isolation  and  disinfection  there  is  no 
reason  why  it  should  linger  there.  But  in  the  city  the  matter  is 
much  more  complicated ;  not  only  because  of  the  gieater  chances 
for  new  importation  of  the  germs,  for  contagion  because  of  the 
tsloser  aggregation  of  susceptible  individuals  and  for  the  fostering 
the  germs  in  unclean  tenement-houses,  but  mainly  because  of  the 
sewers,  in  which  the  germs  thrive  indefinitely  and  which  are  con- 
nected with  all  the  houses.  As  a  matter  of  fact,  diphtheria  is 
found  to  constitute  a  much  larger  proportion  of  the  deaths  of 
cities  than  of  the  country.  In  those  of  the  sanitary  districts 
whose  population  is  largely  urban,  the  death  rate  of  diphtheria  is 
high,  and  of  those  in  which  it  is  rural  the  death  rate  is  low.  As 
bearing  on  this  the  following  ip  copied  from  the  last  annual  sum- 
mary of  the  bulletin,  arranged  in  the  order  of  their  urban 
population  : 
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This  table  shows  that  the  largest  prevalence  of  diphtheria  of 
the  districts  is  in  the  large  maritime  district  which  is  made  up 
ftliDQst  eDtirely  of  the  large  cities  of  New  York  and  Brooklyn* 
The  fact  that  the  next  in  order  of  city  population  has  a  lower 
mortality  from  diphtheria  than  either  of  the  two  districts  next 
below,  it  is  interesting  since  while  it  has  a  larger  aggregate  urban 
population,  it  has  a  less  number  of  cities  and  large  villages. 

Now  it  is  doubtless  true  that  the  significance  of  this  fact  is  not 
far  to  look  for,  and  it  is  that  these  smaller  cities  are  less  perfectly 
equipped  with  well  considered  drainage  and  sewerage  systems 
and  less  attention  has  been  given  to  fundamental  sanitary  require- 
ments* While  large  enough  to  require  a  provision  of  sewers* 
water  supply  and  the  like,  they  hav9  not  such  thoroughly  organized 
appliances  in  connection  with  their  local  boards  of  health  and 
have  established  less  perfect  subordination  to  them. 

Some  of  the  most  persistent  and  constant  centers  for  the  exist- 

ice  of  the  disease  are  in  the  minor  cities  of  the  Hudson  and 
Mohawk  valley  districts;  they  report  deaths  from  this  cause 
constantly,  and  are  never  free  from  it  Their  death-rate  from  it  is 
largely  in  excess  of  the  larger  cities  of  BuflalOj  Rochester,  Syra- 
cuse and  Albany. 

But  in  all  the  cities  diphtheria  has  a  foothold,  and  they  are 
never  free  from  it  With  the  exception  of  the  Adirondack  and 
northern  district,  which,  while  lowest  in  city  population,  has  other 
conditions  peculiar  to  itself ;  the  more  strictly  rural  and  scattered 
the  population  of  a  district,  and  the  freer  it  is  from  these  condi- 
tions which  are  necessitated  by  the  aggregation  of  a  considerable 
number  of  people  into  limited  areas,  the  more  free  it  is  from  this 
disease.  It  does  not  linger  long  even  Ln  the  considerable  villages 
which  are  unprovided  with  sewera  There  is  no  place  to  which 
diphtheria  may  not  be  imported,  but  the  question  always  is  with 
each  of  them  whether,  when  introduced,  it  is  to  be  quickly  cut  off, 
or  whether  it  is  to  remain,  and  for  an  indefinite  period  of  time 
continue.  As  I  have  said,  it  seems  to  be  a  difficult  problem  to 
settle  in  a  locality  which  has  attained  a  size  to  require  the  pro- 
vision of  appliances  that  are  necessitated  by  becoming  a  city,  and 
the  existence  of  conditions  consequent  upon  this. 

Of  the  110,523  deaths  which  occurred  in  1890,  1853,  or  44.81 
per  1,(X)0,  were  from  diphtheria.  Of  these  110,523  deaths,  91,486 
occurred  in  the  cities  and  large  villages  that  have  been  spoken 
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of  ii'*re!ofore  in  this  report  a^  "specified  localities  lu  tb^ 
bulletin ;  of  these  Ul»4^6  deaths,  4,375  were  from  Jiphtheria,  or 
47.82  in  each  1,000.  The  remaining  19,0i7  deaths  occurred  ia 
what  is  classed  in  the  bulletin  as  *'  Best  of  District/'  and  inohides 
tho^e  only  which  occurred  in  rural  towns.  Of  these  19,047,  there 
wore  478  from  diphtheria,  or  only  about  twentv-tive  deaths  from 
this  cause  in  each  1,000  deaths  from  all  causes.  In  other  words, 
as  it  will  appear,  the  proportion  of  deaths  from  diphtheria  Ln  the 
population  that  was  mainly  a  city  population  was  nearly  double 
that  of  the  country  population.  Evidently  diphtheria  then  has 
become,  or  at  least  is,  a  city  disease.  And  it  is  so,  not  because 
any  locality  is  so  remote  from  the  centers  of  life  and  travel  as  to 
escape  the  possible  importation  of  the  disease^  but  because  an 
outbreak  thus  occurring  in  the  country  is  amenable  to  management 
and  the  disease  need  not  linger,  whereas  in  the  city  th«re  is- 
strong  likelihood  that  it  will  remain  and  the  root  of  its  existence 
may  get  beyond  reach.  fl 

In  138  health  districts  incluiliu^^   tlie   citu^^s,  viiiages  and  larg^ 
towns,  there  were  103.46  deaths  in  each  UH},OrK)  populaiiun.     lu 
the  remainder  of  the  State  there  were  about  forty  deaths  in  aa^^H 
100,000  population.     In  the  entire  repf»rtiug  portion  of  the  Stjite 
there    were    89.40    deaths    in    each     in(M)00     population    from 
diphtheria. 

That  there  is  a  dimiuishiug  tendency  to  diphtheria,  year  by 
year,  is  evident.  This  might  be  due  to  a  disposition  noted 
regarding  some  zymotic  diseases  to  a  cyclical  development,  and  it 
has  been  observed  by  some  writers  that  diphtheria  comes  an^| 
goes  in  cycles.  It  would  ap{>ear  th&t  if  this  was  tlie  cause  for  it^ 
decrease  that  it  would  be  general.  In  England  diphtheria  has 
been  for  years  on  the  increase  according  to  the  local  government 
board  reports.  It  would  appear  that  credit  should  be  given  to  a 
considerable  degree  for  its  diminution  to  the  establishment  of  a 
uniform  system  of  health  machinery  in  this  State,  which  has  now 
been  in  operation  about  ten  years.  The  results  of  restraint  of  its 
spread  by  quarantine  and  disinfection  have  been  proved  to  be  more 
favorable  than  of  any  other  disease.  The  pe*)ple  too  are  being 
educated  as  to  its  marked  infectiousness  and  are^  therefore,  more 
ready  to  co-operate  in  its  control.  Filth  and  decay,  which  were 
once  believed  to  be  the  prominent  factors  in  its  spread^  are 
understood  to  be  of  secondary  importance^  a  point  in  which  tlilfl 
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medical  profession  needs  yet  to  became  less  skeptical.     There  ia' 
still  room  for  farther  diminution  for  a  rate  of  mortality  of  uearly 
forty-iive  per  lOO^OCKJ  population  can  not  be  considered  low.     But 
the  more  intelligently  it  is  managed  the  lead  will  it  esList,  anf\j 
while  there  are  problems  y^^t  renuiring  solution  a  great  deal  oajx] 
be  accomplished  by  the  present  known  system  of  seclusion  and 
destruction  of  its  j^erms; 

DiarrJtwal  dweaaes. 

In  respect  to  its  mortality  there  is  no  member  of  the  zymotic^ 
group  of  diseases  so  important  as  this.  It  is  to  this  class  of  dis- 
eases that  the  large  mortality  of  July  is  due.  There  were  8,300 
deaths  from  this  cause  in  1890,  which  is  2,300  mora  *tlian  were- 
caused  by  diphtheriii.  It  caused  7.6  per  cent  of  the  total  mor- 
tality and  more  than  fifty  per  cent  of  the  zymotic  mortality  for 
the  year.  During  the  summer  m9nths  over  seventy  per  cent  of 
the  zymotic  mortality  is  from  diarrhrpal  diseases  and  nearly  forty 
per  cent  in  the  three  fall  mouths.  Tho  proportion  of  deaths  to 
the  total  mortality  was  less  in  1890  than  in  the  pre<xiding  years  ; 
in  1885  there  were  9.08  per  cent  of  the  deaths  from  all  diseases 
attributed  to  this  cause;  in  1886,  8,1  per  cent;  in  1887,  y.6  |)er 
cent ;  in  1888,  H.i  per  cent ;  in  18S9,  8.0  per  cent. 

A  very  large  proportion  of  the  mortality  occurred  in  the  cities^ 
uearly  three-fourths  comiug  from  the  five  cities  of  over  lOO.DOO 
inhabitants.  While  certainly  amenable  to  management,  these 
diseases  which  occur  to  a  large  degree  depend  on  conditions  muck 
less  within  the  control  of  sanitary  authorities  than  other  of  th& 
zymotic  diseases,  falling  heavily  upon  the  poor  in  the  largd 
cities.  Reduction  of  their  prevalence  would  lighten  more  thaii 
anything  else  the  city  death  rates. 

ConBumpiioiu 

The  zymotic  diseases  d«>  not  include  in  its  series  consumption.. 
It  is  ij>i  properly  classed  among  diseases  that  are  acute,  that 
have  a  definite  course  and  that  are  always  infectious  or  con- 
tagious. But  while  the  term  consumption  is  used  to  designate  a 
wasting  dise^ase  of  chronic  duration,  due  to  varied  changes  in  the- 
lungs,  it  is  accepted  that  at  least  some  of  these  changes  in 
the  lungs  originate  from  a  micro-organism  developed  in  a  pre- 
existing case,  and  this  would  place  it  in  the  category  of  zymoti*^ 
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and  preTeniable  diseases.  It  ia  certain  that  tliere  are  other  OOH 
dttious  that  determine  the  deTelapment  of  consnmption  iu  na 
i  ml  iridual  besides  the  microoi^ramsm^  but  this  is  likewhsa  trQOj 
4  f  all  zjmotic  diseases,  for  tbej  all  vary  in  individual  sascepti^ 
bilitj  to  their  respective  disease  germ.  The  investigations  of  thd 
last  few  years  make  it  probable  that  the  only  serioaa  source  afl 
danger  from  this  disease  is  its  bacillus,  and  that  nathont  it  most' 
varieties  of  consumption  (foi  in  this  connection  it  seems  proper  to 
consider  it  as  a  disease  that  is  vArions  in  its  forms)  will  not  exist. 
This  is  sufficient  to  inelade  it  among  the  infectioas  diseases  Uftd^fl 
to  pursue  the  course  with  it  which  is  fundamental  in  limiUng  ttiaj^| 
existence  and  spread  of  any  contagious  disease,  that  is,  to  destioj 
its  primitive  and  causative  micro-organism. 

Attempts  to  restrict  the  spread  of  consumption,  based  opon  the 
more  or  less  well-proved  theory  of  its  infective  nature,  have  been; 
of  two  sorts  —  to  estiiblish  a  sort  of  quaniutine  of  the  sick;  to 
destroy  the  germs  which  in  its  case  exist  mainly  in  the  sputa. 
The  former  of  these  no  one  seriously  propose&  It  has  been 
tried,  so  long  ago  as  the  latter  part  of  the  last  oentuiy,  bein^ 
ri^dly  enforced  in  Naples  for  a  long  period  of  time,  withoot 
practical  result  If  all  infected  persons  could  be  held  in  strict 
seclusion  and  all  infectious  material  destroyed,  the  disease  might 
be  abolished,  bat  it  is  more  than  doubtful  if  the  public  would 
placidly  consent  to  such  wholesale  measurea  By  the  more  mod-- 
erate  measures  of  collecting  and  destroying  the  sputa  in  which 
the  germ  exists,  doubtless  much  could  be  gained.  If  the  public 
were  generally  instructed  regarding  the  infectiousness  of  this 
material  coming  from  the  lungs  of  those  sick  with  consumption 
and  as  to  how  it  mi^ht  be  prevented  from  coming  into  contact 
with  the  healthy,  and  could  be  induced  to  heed  such  regulations 
as  might  easily  be  formulated,  there  seems  reason  to  believe  that 
the  spread  of  this  disease  could  be  to  a  great  degree  lessened. 
Practical  results  in  this  can  hiirdly  be  obtained  however  except 
by  the  medical  profession,  although  there  is  no  doubt  that  such 
instruction  as  could  be  contained  in  a  leaflet  such  as  is  issued  for 
other  conti^ous  diseases  would  rsach  a  portion  of  those  affected 
by  the  disease  and  result  in  a  moderate  amount  of  good. 

Apparently  the  most  important  contribution  to  the  suppression 
of  consumption  that  has  ever  been  made  is  that  which  was  pro- 
mulgated towards  the  close  of  1890  by  Dr.  Koch,  of  Berlin.    This 


emineot  luvesugator  after  many  years  of  stady  after  what 
prove  a  specific  for  this  disease  has  proposed  one,  the  nature  of 
wbich  has  not  been  made  public.  It  consists  of  a  fluid  substance 
which  is  introduced  into  the  body  by  means  of  a  hypodermic 
syringe.  It  has  been  given  to  large  numbers  for  trial,  in  this 
country  as  well  aa  Europe,  and  that  it  has  been  productive  of 
certain  definite  results  seems  certain.  It  is  necessary  yet  to  wait 
further  observations  and  for  tests  that  time  only  can  give.  But, 
meantime,  it  seems  certain  that  a  substantial  contribution  has 
been  made  by  Koch  to  limiting  the  existence  of  the  disease  which 
causes  by  far  more  deaths  than  any  other  at  the  present  time* 

During  the  year  there  were  13»484  deaths  from  consumption  or 
about  225  deaths  in  each  100,0tX)  population.  This  is  higher  than 
it  has  been  for  recent  years,  and  is  partly  due  to  the  epidemic  of 
influenza  early  in  the  year.  Prior  to  this  year  there  was  a  steady 
decline  year  by  year.  In  1885  there  were  139.75  deaths  in  each 
1,000  deaths  from  all  causes,  from  this  cause ;  in  1886,  137,66 ;  in 
1887,  120.35;  in  1888,  118.55;  in  1889,  118.08,  and  in  1890,  122. 

The  following  table,  similar  to  that  prepared  for  some  of  the 
prominent  zymotic  diseases,  shows  the  distribution  of  the  dbea 
by  sanitary  districts  and  comparatively  year  by  year  : 
96 
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SOMXABY  OF  MORTAUTY. 

The  effect  of  epidemic  infiaeaza  on  the  organic  diseases  was 
very  marked.  Otherwise  there  was  no  notable  deviation  from  the 
ordinary  course  of  these  classes  of  diseasea  The  following  tables 
have  been  prepared  to  show  the  relative  mortality  from  diseases 
from  all  causes  as  compared  with  that  of  past  years.  The  first 
table  shows  the  actual  number  of  deaths  for  each  month  from  the 
various  diseases  with  the  average  for  the  preceding  five  years.  It 
must  be  borne  in  mind  that  the  returns  of  the  past  year  have  been 
much  more  perfect  and  so  the  mortality  given  is  greater. 

The  second  table  gives  a  view  of  the  comparative  prevalence 
of  diseases  as  shown  by  their  mortality  during  1889  and  1890. 
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The  death  rate  for  the  entire  State  per  1,0<)0  populaition  has 
been  given  at  19.65.  This  is  higher  than  in  1889,  19,10,  From 
zymotic  diseases  it  was  the  lowest  of  all  the  years  on  record, 
168,17  per  1,000  deaths  from  aU  causes,  the  actual  number  of 
deaths  from  them  being  3,500  less  than  they  were  in  1889.  This 
shows  a  large  increase  in  the  mortality  from  local  diseases.  The 
foregoing  tables  show  this.  So  far  as  the  existence  of  diseases 
which  are  likely  to  con^e  under  the  care  of  boards  of  health  is 
concerned,  the  year  was  an  exceptionally  healthy  one,  and  ends 
with  a  fair  prospect  of  a  continuance  of  a  good  degree  of  freedom 
from  the  preventable  diseases  in  the  coming  year. 
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folloiaing  districts,  cities  aiid  towns,  during  January,  1890. 

populations  preceded  by  a  star  ( * )  are  estimated  to  date :  the  remainder  are  from  the 
of  188a] 


^ 

a 

^ 

^ 

B 

a 

S 

a 

i 

i 

m 

St '3 

is 

EC 

3 

e 

1 

1 

01 

3 

1 

s 

2 

ll 

s 

1^ 

« 

1 

i 

p 

p 

i 

1 

B 

1 

-a 

-1 

S 

o 

1 

Ikl 

i 

4 

■s 

1 

p 

i 

i 
J 

* 

33 

i 

18 

1 

1 

7« 

1 

1 

1 

48 

5 

5 

5 

1 

s 

1 

1 

3 

Q 

48 

i.m 

see 

576 

^ 

8^ 

1-10 

a«i 

198 

ijoa 

fJ 

"T" 

« 

34 

4A 

1*11 

15" 

i.6<a 

797 

2U 

158 

ail 

390 

3»3 

IT 

117 

7» 

701 

]« 

0 

11 

A 

153 

s 

746 

283 

sa 

Tl 

103 

116 

^iao 

ao 

40 

At 

388 

0 

n 

0 

0 

S 

0 

1 

1 

0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

2 

1 

0 

e 

a 

10 

I 

Ifi 

1 

1 1 

0 

8 

a 

0 

3 

0 

8 

0  ; 

1 

1 

0 

« 

0 

i 

D  1 

11 

1 

D 

3 

0 

0 

0 

i 

0  1 

9 

1 

3 

0 

0 

0 

0 

0 

3 

a 

0 

0 

Q  ^ 

Q 

a 

0 

0 

1 

(J 

0 

0 

0 

D 

0 

0 

0 

0 

1 

I 

0 

0 

a 

0 

4 

0 

a 

3 

0 

1 

a 

D 

a 

D 

0 

ft 

1 

0 

0 

<» 

0 

0 

1 

A 

0 

1 

0 

n 

0 

» 

0 

la 

4 

1 

a 

3 

0 

0 

0 

3 

0 

1 

0 

0 

A 

0 

0 

A 

0 

0 

0 

» 

0 

0 

u 

0 

0 

0 

r) 

0 

14 

14 

1 

4 

I 

Q 

0 

0  ' 

0 

0 

0 

0 

1 

0 

0 

0 

0 

!l 

0 

1 

0 

0 

0 

0 

a 

0 

0 

1 

0 

0 

0 

0 

0 

B  1 

0 

1 

J 

0 

0 

0 

1 

1 

ifi 

1 

1 

I 

0 

0 

d 

1 

0 

a 

3 

0 

1 

0 

0 

0 

9  1 

0 

80 

(t4 

1 

Ifi 

30 

38 

i 

37 

IB 

i 

,,-. 

la 

^< .. 

M 

40 

d 

173 

8 

7fi 

48 

187 

IM  1 

41 

9S 

m 

48 

D 

D 

" 

IT 

2 

4f 

a 

11 

1» 

B^ 

31 

13 

le 

0 

0 

0 

0 

a 

a 

fi 

0  I 

0 

0 

2B 

0 

11 

4 

18 

10 

14 

& 

D 

0 

7 

n 

0, 

0 

ti 

1 

0  1 

If 

0 

0 

€ 

1 

0 

^ 

n 

0 

0 

0 

0 

0  1 

0 

3 

1 

0 

\ 

D 

0 

Q 

0 

n 

D 

0 

0 

0 

a 

0 

0 

• 

ID 

0 

4 

0 

a 

0 

0 

4 

0 

0 

A 

a 

0 

I 

1 

fl 

1 

0 

^) 

1 

0 

1 

0 

0 

I 

0 

0 

I 

0 

A    i 

0 

a 

^ 

0 

0 

0 

0 

a 

0 

0 

a 

0 

8 

1 

I 

0 

0 

0 

0 

t 

n 

3  1 

0 

0 

0 

& 

II 

a 

I 

0 

D 

0 

8 

1 

0 

a  ' 

d 

0 

n 

1 

0 

%  ^ 

0 

& 

0 

4 

0 

0 

0 

A 

a 

1 

0 

1 

MONTHLY  BULLETINS. 


97 


^^^^f70                          Th.KTEKTH  AknUAL  &EFOBT  Df  THI                            ^^^| 

^^^H                                                                     Mnvrifir  Tlrrt  pttv  of   tuv.  H^^^I 

^^^^P                            Absirati  a/rejforU  of  deaths  and  their  causcB  in  lAc^| 

^^H        ECitJiafl  Are  [»rlD£aa  la  ^uali.  capitaia.  TfUasee  lii  iSaiics,  and  rowvs  la  Eoniaii  typo*   Us^H 

£ 

i 

1 

^H 

* 

i 

111 

\i 

^H 

i 
5 

c 

u 

2 

B 

a 

eg 

|i 

1   c& 

* 

3  ^^1 

^^^1 

9 

& 

« 

& 

r 

1 

£     1   ^ 

^ 

K 
K 

S 

^^     ^1 

^H        MARt nUE  DISTRICT: 

'^H 

^^H              Totals 

,     T,64» 

......   '  21  I 

it          1 

^^B           Xr-ft  YoHnCi'n    

*852,4«T 

4j4ft 

34.41   '   27  2   '     -                         30           1 

^^^^^B                                                                                                   1      1   1  II     ■  1  1      ■  1  «iri II  b  ii  ir 

2.191 
9 

21'                           .,,. 

0        lA   ^^H 

^H                                     - 

a  ^^H 

^^B                                ht 

•6,000 

]» 

#«,r,i                    ,tS.« 

o  ^^^1 

^^^H                                 .  itf>  f  ^TTT                 

*io.ooo 

*10,00l» 

40 

1^  00      ^'»  <J      lE^  <io 

s 

•J 

40.60 

in,2o 

32.1  1 

i«i*oo 

^^B                      

•12.000 

23 

22  W 

22.7 

181.81 

1  fl^^l 

^H                        - 

li.itM) 

10 

40.0 

o  ^^^1 

^^^H                                   . ,  r .  p-<tTl^||l1             

s«ooo 

8.100 

13 
16 

19  60 
23.  B8 

T  7 
6.2 



2^1 

^^H                                »n 

10/«80 

SI 

$9  CiO 

84.4 

166.26 

Ik  ^^^1 

T,aeT 

U 

18«16 

11.1  ' 

1«(1  80 

1  ^^^1 

•y^oQo 

6 

24  00 

.  . , 

,  .^ 

Q       ^H 

•IS.OOD 

45 

86. OU 

16.6 

1E6.S8 

^ 

^^^^^V 

n,mo 

7,000 

16 
li 

60.00 
26.0U 

4<»,0 

200  00 

0  ^H 

^^^^^B                           ...ih   ,ii   .,,,  ,,,»i«, ».■««»■«««. i,««,«ji,««. 

^^H                             ......,„•..., ..-..^. ..._-..._.. 

^s.ouo 

61 

W,74 

19.0 

A   ^^^1 

•T»000 
•11,000 

1 

iX.m 

28  ;0 

'S*i6 

s^l 

^^^^^^^^H 

*4,000 

B 

24  00 

36  0 

moo 

A  ^^^1 

H,90Q 

16 

27,68 

D    ^^^1 

H\tm 

36 

B2.00 

19.3  1 

T4  90 

0         H 

^^^^^^^1 

•T.OOO 

14 

24.00 

21.4 

71.48 

0 

^^^^B 

301 

20.0 

60.01 

^    ^^ 

^B         HUDSON  VA.LLET  DISTRICT: 

^H 

^^B               T(/tJii»t 



1.983 

18.0 

96.81 

...^  ^1 

^^H^          Ai^niinr 

*]nR.ooo 
♦jo.ooo 

•88.000 

«&9 
6« 

lee 

41  13 

dim 
ao.*4 

21.0  1  119  00 
10.2  ,  102  «5 
22.8  1  1('9.40 

IS  ^H 

^^^■^^       t'nartim 

^^^K      TllOY 

•is.ooo 

'22 

20.90 

18.2 

46.46 

o  ^^^1 

*<l,0OO 

« 

12.00 

16.7 

11  ^^^1 

^^^^H                       iirtfEi  .....              

^^^^^^1 

•10.000 

3f 

UM 

18.9 

89.60 

1   ^^^1 

•».foo 

11 

2n.40 

.... 

90.91 

•»,0M> 

20 

30.00 

16,0 

,     ^ 

^^^^^^^^H                                                                                                         Mmm.. 

4.01)0 

U 

42<0i> 

42.8 

867.14 

o  ^^^1 

^^^^^^^1 

•4,WH) 

14 

«7.83 

14.3 

71  60 

2  ^^^1 

•la.ooo 

»4 

22  J« 

12.6 

m  811 

0  ^^^1 

^^^^^^^^H 

•21,000 

35 

20. Oil 

14.8 

171.42 

A   ^^^1 

3.000 

4 

1 6.0*1 

^^^^^^^B 

«.(K)0 

6 

1A.00 

20.0 

J00.<^ 

A   ^^^1 

i.75e 

11 

26  78 

27.2 

80:».6.t 

O   ^^^1 

•i.ouo 

e 

*J4.00 

A   ^^^1 

•^iO/lOU 

4T 

34 

27  114 
26  67 

lO.T 
86,0 

H6  10 
126  00 

'   ^1 

•».ooo 

13 

31  20 

^ . 

A  ^^^1 

•iO.(KH) 

44 

»A  40 

11.4 

22.72 

d  ^^^1 

^^^^^^^H 

•0,600 

20 

2R.26 

26.0 

60.10 

1  ^^^1 

^^^^^^^H 

•10,000 

19 

21  90 

6.2 

11  ^^^1 

4.500 

13 

34  06 

1  '' 

n 

o  ^^H 

^          ^Vacfir                                                               ♦r,(K» 

10 '  34.10  ^  .                         ^m 

State  Board  op  Health. 


771 


ToBK  State  Board  of  Health. 

following  districts^  oitiee  and  toums,  during  January ^  1890. 

populatloaa  i>reoeded  by  &  star  (  * )  are  estimated  to  date:  the  remainder  are  from  the 
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York  State  Boabd  of  Health, 

following  districts,  cities  and  towns ,  during  August,  1890. 
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FOB  August  —  (Concluded). 
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Second  Report  on  Hudson  Riven 


UmoH  College,  School  of  Citil  E^gixeebing,  > 
Schenectady,  K  T.,  Januartf  10,  189L         f 

Xiiwid  Baich,  M.  D.,  Stcreiarif   SiaU   Board  of  Healthy  Aibang^ 

SiB. —  I  find  it  difficult  to   wriie  a  report  of    tUe   progreM 
of  the  inspection  of  the  Hudson  riTer  and  its  tribatarie^  which  j 
will  not  require  a  repetition  of  much  in  the  next  report  to  bring  | 
the  subjects  into  their  proper  order  ami  position.     I  therefore  j 
gire  a  etatement  of  the  progress  of  the  fifid  work  during  the  past  I 
jToar  and  some  statement  of  the  magnitude  of  the  work  whic^h  hat 
been  taken  up,  leaving  a  full  statement  of  the  results  until  Ifaa 
results  of  the  next  year*8  work  can  be  put  with  them,  thus  putting  I 
into  one  report  all  the  data  necessary  to  give  a  dear  n:  '  •  d»| 


in^  of  the  problem  proposed  for  solution,  viz.,  the  pi 


ofi 


the  use  of  the  river  and  its  tributaries  for  sewerage  and  as  Rourcea' 
of  Witter  supply. 

The  river  watershed  covers  all  or  part  of  the  following  lowns 
and  counties : 

Easex  county, — ^Towns  of  Moriah,  North  Hudson^  Keene,  New- 
comb,  Minerva,  Schroon,  Crown  Point. 

Warren  county, — Towns  of  Hague,   Horioon,  Chester,  Johns* 
burgh,  Thurmau,  Stony  Creek,  Warrensburgb,  Bolton,  Caldwellfj 
Luzerne,  Queensbury. 

WasJdngion  county. — Hartford,  Kingsbury,  Fort  Edward,  Argyle»  j 
Hebron^  Salem,  Greenwich,  Jackson,  Eaaton,  Cambridge,  White 
Creek 

Saratoga  counlfj.—  D-Ay,  Hadley,  Edinburgh,  Coriiitb,  iloroau. 
Providence,  Greenfield,  Wilton,  Northumberland,  Gal  way » Milton, 
Saratoga  Springs,  Saratoga,  Charlton,  BalUton,  Malta,  Stillwater, 
Clifton  Park,  Half  Moon,  Waterford. 

Hamilton  county. —  Long  Lake,  Indian  Lake,  Morehous#=*.  Ariittt 
Lake  Pleasant,  Wells,  Benson,  Hope. 
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Herkimer  county, —  Wilmurt,  Bii8sia,  Ohio,  Newport,  Norway, 
Salisbury,  Schuyler,  Herkimer,  Fairfield,  ManUeim,  Frankfort, 
Litchfield,  Wiufield,  German  Fiats,  Columbia,  Warren,  Little 
Falls,  Danube,  Stark. 

Oneida  county, —  Ava,  Boonidlle,  Lee,  Western,  Steuben,  Bemseni 
Bome,  Floyd,  Trenton,  Westmoreland,  Marcy,  Deerfield,  Vernon, 
Eirkland^  New  Hartford,  Augusta,  Marshall,  Paris,  Sangerfield, 
Whitestown,  Utica. 

Leivxa  county, —  Lewis. 

Madison  coii«/y.— Madison, 

Otsego  county, —  Cherry  Valley, 

Fulton  county,-—  Stratford,  Oppenheim,  Ephratah,  Caroga, 
Bleecker,  Johnstown,  Mayfield,  Northampton,  Broadalbin,  Perth. 

Montgovitry  rauniy. —  St,  Johnsville,  Minden,  Palatine,  Oana' 
joharie»  Boot,  Mohawk,  Glen,  Charlestown,  Amsterdam,  Florida, 

Schoharie  county. —  Sharon,  Carlisle,  Esperance,  Seward,  Cobles- 
kill,  Schoharie,  Wright,  Bichmondville,  Middleburgh,  Summit^ 
Fulton,  Broome,  Jefierson,  Blenheim,  Gilboa,  Coneaville. 

Schenectady  county, —  Duanesburgh,  Glen\ille,  Princetown, 
Botterdam,  Nirtkayuna. 

Albany  county,—  Knox,  Guilderland,  Albany,  Watervliet,  Berne, 
New  Scotland,  Bethlehem,  Bensselaerville,  Westerlo,  Coeymans. 

Re}i88elaer  county, —  Schaghtieoke,  Pittstown,  Hoosick,  Lanaiug- 
burgh^  Branswiok,  Grafton,  Petersburgb,  North  Greenbush, 
Greenbush,  East  Greenbush,  Poestenkill»  Sandlake,  Berlin, 
Schodack,  Nassau,  Stephentown, 

Cohanhia  ccunty. — Stuyvesant,  Chatham,  Kinderhook,  New 
Lebanon,  Canaan,  Stockport,  Ghent,  Austerlitz,  Greenport,  Clav- 
erack,  Hillsdale,  Livingston,  Taghkaniok,  Copake,  Oermautown, 
Clermont,  Gallatin,  Ancram. 

Dutchess  county. — Red  Hook,  Milan.  Pine  Plains,  Northeast, 
Stanford,  Clinton,  Rhinebeck,  Hyde  Park,  Pleasant  Valley,  Wash- 
ington, Unionvale,  LaGrange,  Pougbkeepsie,  Wappinger,  Fishkill, 
East  Fishkill,  Beekraau,  Pawling. 

Greene  county. —  New  Baltimore,  Coxsackie,  Athens,  Catskill, 
Greenville,  Cairo,  Hunter,  Durham,  Windham,  Jewett,  Ashland^ 
PrattHville,  Lexington. 

innfer  county. —  Saugerties,  Kingston,  Ulster,  Eaopus,  Lloyd, 
Marlborough,  Plattekill,  New  Paltx,  Bosendale,  Woodstock,  Hur- 
112 
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Eta 

dn  to  tk# 


oCtkfe 


g^trmik  hm  tiiLes  pboe  sad  tke 
jgivce.    Ic  w^  be  seen  froct   tk^ 

lb»  fektm  aeMtr  €< 
of  Ittd^tkaft  Ibe  popdbim  » 
isfco   ttft   lifer  I 
mn^  eaa^p&m  at  Oinaiee 
'riwrmrtgr  of  «ail  m  thett  cwmiifiai  fl»  vidl  m  io  ike 
.Ike  iif«r  or  U*  tribateriea. 

bet  bMriiv  OB  Ike  qMitio 
I  poOfltioo  o(  the  TTr&  aad  its  tribotenes  is  tbe 
and  rflTifira.  eveain  Ikooe 
hoiUi  popoklkm  t^cnjofis  Qearir  ststinniTT  or 
(or  fr«x>  rpeanefi/lke  popolsrtno  is 
.  of  drsimigw  fans  h 
aMmdQjm  muAiaenmim 
amaaoos  and  Isi;pest  on  tbe  IsTRcr  s^ei^Bi.  Tliis  is  sbon  €|mifcB 
desiij  in  tke  foUovng  tsble,  wbick  gtres  tbe  pnpQtrtinMS  im  tbe 
lovas*  €3ties»  sooofrpatrnted  vills^es  sud  TiUsgos  not  i 
lor  tbe  jctts  1870  sod  l8sA  It  is  sbo  shcvwa  br  tbe  locstfoe 
tbe  cities  sad  TiOsees.  Tliis  table  will  be  extended  ia  tbe 
nsfori  to  mdade  tbe  malts  of  tbe  oeasas  o<  189a  Tbe 
aispseoocspaajti^  sbovs  Ike  loestioaol  tbe  iaoorpoiniled  dlies 
TiUsgBS  ID  ISJ),  sod  tbe  Iskf^Kr  aisp  tbcwa  tiie  Incstina  ol  all 
places  witb  a  popolslioa  o(  200  or  oier  aeoordtag  Io  Ike  fw^ni  of 
mOl  Tbe  teodeaer  of  tke  pofralslioa,  oeatefs  to  foria 
tsfgi»r  streams  is  quile  clear  in  both  maf^ 


Town^ 


T.iBLEIL 
Porci-AiiMS  or  Tamsa,  Ctnm  ash  TnT,%ffWi, 


Berutr 
Betblrbem 
CoejinAi^ 

Knox, . 

NswSeoUszui  . 
BsBSsetsenrille 


3,077 

:«.iffl 

3,411 
^  495 
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Watervliet    (includiug    Green    Island     Und 

West  Troy) 22,609  22,220 

Watervliet  (exclusive  of  villages) 8 ,  781  9 ,  240 

Westerlo 2,384  2,324 

Cities  : 

Albany 69,422  90,758 

Oohoes 15,357  19,416 

Villages  : 

Green  Island 3,135  4,160 

West  Troy 10,693  8,820 

Hamlets  : 

Berneville  (Berne) 250     

Chesterville  (Westerlo) 247  167 

Clarksville  (New  Scotland)  236  260 

Coeymans  (Coeymans) 654 

Connersville  [Williamsburgh]  (Rensselaer) 22 

Cooksburg  (Rensselaerville) 67  82 

Dunnsville  (Guilderland) 46 

East  Berne  (Berne) 490 

Guilderland  Center  (Guilderland) 222 

Knowersville  (Guilderland) 329 

Knox  (Knox) 182 

Medusa  (Rensselaerville) 94  141 

New  Salem  (New  Scotland) 219  175 

New  Scotland  (New  Scotland) 103     

Potter's  Hollow  (Rensselaerville)    138  91 

Preston  Hollow  (Rensselaerville) 284  212 

Reidsville  (Berne) 227 

Rensselaerville  (Rensselaerville) 526  393 

Shaker  (Watervliet) 139 

South  Berne  (Berne) 50     

South  Bethlehem  (Bethlehem) 89 

South  Westerlo  (Westerlo) 147     

West  Albany  (Watervliet) 367 

West  Berne  (Berne) 100     

Williamsburgh  [or  Connersville]  (Rensselaer)     22 

Towns  :  Columbia  County. 

Ancram 1,793  1,602 

Austerlitz 1,442  1,341 


^LLwiii  .    .  -^.-^15 


T-uattfc  ... 

Ac/^mja.  Ifiad  -nrrrf-ff    VrrrracL  

3ir,'2T'Mn  +  -mlTft   ZLrrnafcni.  
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Harlem ville  (Hillsdale) 

Hillsdale   (Hillsdale).... 

Hollowvilie  (Claverack) 

Johnslon  (LiviDgetoD). , . 

MaldeQ  (Chatham) 

Martindale  (Claverack) . - 

MellenviUe  (Claverack) , 

Niverville  (Kinderhook) 
4forth  Chatham  (Chatham)   . 
^Old  Chatham  (Chatham) 

Philmont  (Claverack)     . 

Queechy  (Canaao) 

Ray ville  (Chatham) . . 

Eor]  Rock  (Canaan). . 

Rider's  Mills  (Chatham) 

DBBman's  Mills  (Stockport) 
baker  (Canaitn) ,  - 

Stockport  (Stockport)  .  , 

Stottville  (Stockport) 

Stu  vvesant  (Stuyveaant) 

Xagbkanick  (Taghkanick) 


rm 


tam). 

60 

32G 

132 

160 

244 

59 

360 

219 

163 

242 

1,S43 

04 

31 

02 

52 

88 

59 

302 

720 

025 

72 


To^ns: 
Roxburv 


Delaware  County* 


2,188 


2,344 


Cli 
Eai 


DiUchess  Cminty. 
Towns: 

ekman 1 ,  486 

Clinton 1,708 

last  Fiflhkill , 2.306 

ishkill 11,752 

Fishkill  and  Wappinger  (including  FishkiJl 

Landing  Tillage) 15,693 

Fiahkill  and  Wappinger  (exclasive  of  village)  8,760 

Hyde  Park , .  2,605 

LaOrange  , ...  1,774 

Mikn  ...•. ..  1,474 

Northeast  (Including  Millerton  village) 2,179 

Northeast  (exoluaive  of  village) 

Pawling 1 ,  760 

lis 


1,578 
1,640 
2,574 


10,732 
13,190 
2,873 
1J46 
1,275 
2,181 
1,581 
2,006 


898  Eleyesth  An3Ual  Bepobt  of  the 

Pine  Plains 1,503  1,352 

Plefteant  Yallej 1,963  1,785 

Pougtkeepeie 4,009  4,628 

Red  Hook  (including  Ti^oli  Tillage) 4,350  4,471 

Red  Hook  (eielusiTe  of  Tillage) 3 ,  898  3 ,  217 

Rhinebeck  (including  Rhinebeck  Tillage) 3,719  3,902 

Rhinebeck  (exclusive  of  village) 2 ,  397  2 ,  333 

Stanford 2,116  2,092 

Union  Vale 1,434  1,407 

Wappinger 4,961 

Washington 2,792  2,797 

Cities: 

PougLkeepsie    20,080  20,207 

Villages: 

Fifihkill  Landing 2,992  2,503 

Millerton 600 

Tivoli 452  1,254 

Rhinebeck 1,322  1,569 

TVappingers'  Falls 2,263     

Hamlets: 

Annandale  «Rel  Hook) 347  91 

ALnaL  lale  Hamlet  ( R*:-d  Hook 130 

BaL  L'-ali  (StaLfr^rd ) 154 

Barr^to-.^ n  .  Red  H..;ok) 248  239 

Barr;. t:,wn  Corners  (Red  Hook) 75 

Baxtertuwn  i  Wappicgers; 20 

Beekman  (Beeknian) ' 105 

Byrnesvilie  (Fifchkiii; 217 

Carthage  Landing  (^Wappingers) 251 

Charmiagville  <  Poughkeepsie) 1 ,  350     

Firihkill  (Fishkili) 737  682 

GleLham  ^Fisbkill) 924  1,353 

GroveviUe  (Fishkili > 379 

flufihrtOiivLlle  (WappiDgers) 682 

Hvd-^  Park  (Hyde  Park) 600  715 

LaFayettevilie  f  Milan ; 79 

LaGrangeville  (LaGrangei 324 

Madalii.  (Red  Hooki 629     

Matteawan  (Fishkili; 2,406  4,411 
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Middle  Bniali  (Wappingera) 

New  Carthage  (FiBlikUl) * 

New  Hambiirg^h  (Pougbkeepsie) . .  - . 

Pine  PlttiuH  (Pine  Plains)  ......> 

Pleasant  Valley  (Pleasant  Valley) 
Ki'd  Hook  (Red  Hook)  . . 

RhinecUff  (Rhinebeck) ,....,.,. 

Rochdale  (Poughkeepsie) 

Rock  City  (Milan)  --..... . 

SUuf ordviUe  (Stanford) 

TituBville  (LaGrange) ,•..,,,.,*.,,,, 

Upper  Red  Hook  (Red  Hook) 

Verbank  (Uuionvale) 

(Pawling,  pop.  580,  drains  into  the  Hudson 
through  the  Croton)  .,.,... , 

Essex  County, 
Towns : 

Crown  Point  ._......,,... ,  .  ,    . 

Keene  .  , , . 

LMinerva • . . 

loriah  (including  Port  Henry  village! 

Moriah  (exclusive  of  village) 

^ewcomb 

?ortb  Hudson 
Schroon  

Hamlets: 

^chroou  Lake  (Schroon) 

)lm8teadvill6  (Minerva) 

Fulion  Counlij, 
Towns: 

[Bleecker 

rBroadalbin , 

Caroga 

Ephratah * , 

Johnstown  (inclncliniTOlovcrBvillo  and  ToljnB- 
town  villages  I 

Johnstown  (exclusive  oi  villages j  

Mayfield    .,,, 

Northampton 


75 


20(j 


m 

fiOl 
529 
429 
936 
585 
129 
56 

184 
144 


2,449 

4,287 

720 

910 

908 

1,163 

4.683 

7,379 

4,885 

17a 

237 

788 

61>3 

1.899 

1,731 

324 

173 

970 

1,046 

2,492 

2,175 

828 

855 

2,207 

2,157 

12,273 

1C,€26 

4,473 

4,480 

2.241 

2,231 

1,927 

2,069 

^^p^  90i                   KijenoFtB  As5i:al  Bi 

Ton  OT  THI 

■ 

^m 

m^ 

PB^^ 

^^H        B#r&iis9r  '  lunuiiiM^  Herictiiicr  Tilla^^) 

2.049 

Q     :^'-^  J 

^^^^  TUrJimer  {tsidtuiTB  of  Tillag«> 

1,7» 

-^^ 

^^^lilefafietd 

1,3*4 

.  jj^H 

^^^^^  little  FaHs  (ttuJading  part  ui    i^ni^^ 

Falla 

^H 

^H            nlUge)  

5  «1« 

^.siS 

^^H         little  FMm  (rxcli3«iT&  of  fillag« 

03^1 

t  tiiia 

^1 

■             »ilUg^) 

, ,  . . 

i^^M 

^^H        Uaoheim  (ftxdc^if  e  of  ^nOftge) . 

tO^yW 

^^m        Newport  (itu^ladiog  No wpoft  filLi- 

i  /^.r^-t 

i.b^O^fl 

i^^B        Kewport  (exrln^Te  of  rilliiir^) 

1.303 

l^^l 

,^H        fforwmj 

117 

ifl^l 

^H        Obio  . . 

i.OOd 

i|^H 

^^H            BuMik 

2,220 

s^i^^l 

^H         SaltsbarjT . 

1.^33 

lt99^| 

^H        Sefaujler 

1,558 

1*4SM 

■        Stork... 

1,541 

1^47^1 

^^^H        Warrec 

5U3 

1^4S^H 

^^^1        WiliDun . 

in 

tf^l 

^M     Wtoadd 

1.661 

i^^H 

^M            TiUiiget: 

^^H 

^^1        Frankfort. . 

1,083 

i,^H 

■      nion 

S,87e 

Sfl^H 

^m     Mob&wi 

1,401 

i.44n 

^^M        Herkimer 

1,2-20 

2.3S« 

^^m        Kewpiirt 

e5i 

71^H 

^H        little  Falb 

5,387 

0,91(H 

^^H            H&mlets: 

V 

^^H        Colli  Brook  <BuBsiA>  ...,.*. 

170 

in" 

^^H        Columbia  Center  (Coliimbbl 

.  *  * 

M  ^ 

^M        Fairfield  (Fairfield) 

9H\ 

IfiO^I 

^M        Grant  (Russia) 

71 

117^1 

^^H        OraTesTiUe  (Baasia) 

67 

72^1 

^^H        Middleyille  (Newport  and  Fairfield) 

•too 

S^isH 

^^1        Unier'B  MillH  (Colambia)  . . 

iGiS^I 

^m        RewviUe 

. ".  '■■ 

<    ,  9  m  ^^^H 

^^m        Korway  (Norwaj) , 

uo  V 

^^H         Poland  (Bufisia  and  Newportj . . 

*6i2^^| 

^H        BuBsia  CornerB  (Buasia) 

.    '^^I 

^H         Saiisbary  Center  (Salisburj) 

311^ 

^^^^jMi^^^»^ 
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Salisbury  Corners  (Salisbury) 124 

Shulltown  (German  Flats) 144 

South  Ilion  (German  Flats) 104 

StarkviUe  (Stark) 174     

Van  Homesville  (Stark) 169  199 

Lewis  County, 
Town: 

Lewis 1,252  1,161 

Hamlet : 

West  Leyden  (Lewis) 181 

Madison  County. 
Towns  : 

Madison  (including  Madison  village) 2,402  2,474 

Madison  (exclusive  of  village) 2, 154 

Montgomery  County. 
Towns: 

Amsterdam  (including  Amsterdam  village)  . .             7,706  11,710 

Amsterdam  (exclusive  of  village) 2,280  2,244 

Canajoharie  (including  Canajoharie  village) . .            4 ,  256  4, 294 

Canajoharie  (exclusive  of  village) 2,434  2,281 

Charleston    1,601  1,334 

Florida 3,002  3,249 

Glen  (including  Fultonville  village) 2 ,  782  2 ,  622 

Glen  (exclusive  of  village) 1 ,  665  1 ,  741 

Minden  (including  Fort  Plain  village) 4, 600  5, 100 

Minden  (exclusive  of  village) 2 ,  803  2 ,  667 

Mohawk  (including  Fonda  village) 3 ,  015  2 ,  943 

Mohawk  (exclusive  of  village) 1 ,  923  1 ,  999 

Palatine   (including  Nelliston  and    Palatine 

Bridge  villages) 2,814  2,789 

Palatine  (exclusive  of  villages) 1 ,  896 

Root 2,492-  2,275 

St  Johns ville  (including  St  Johnsville  village)            2 ,  189  2 ,  002 

St  Johnsville  (exclusive  of  village) 813  930 

Villages : 

Amsterdam 5,426  9,466 

Canajoharie 1,822  2,013 

Fultonville 1,117  881 


QAlBdgft^abBiHton) 

Port  Jacbom  (Flodda) 

Bml  Gione  ^Boot) 

Scotch  Bash  (Tkfridft) 

SpTftker'A  Buia  /Boot; 

HpTorjt  Brock  (Cmn^lohMiie) 

Trii^iai  Hill  f  Amsterdam,  150;  MohAwk,  il5). 
Upper  St  JafaiuiYille  ^St  Johnsrille) 


Omiada  Ommt^ 
Towns: 

Aagturta 

Avs 

BooDTiIle  finclnding  Boonnlle  Tillage) 

BooDTille  rexeloBiTe  of  Tillage) 

Deerfield 

riojd 

KirVlwnd  ^^^-rMndfr.rr  Oirton  rillai^'e) 

KirkJand  (exclusive  of  Tillage) 

L*;f5 

Marry 

Marnhall 


13D 


»i 


US 

UT 

96 
il9 

n 


119 


S.067 

S.171 

i.ieo 

l.€89 

4.106 

3.996 

a,688 

3.319 

3,015 

s.on 

1,209 

1.115 

4.912 

4,984 

3.272 

3,748 

2,656 

8,360 

1,451 

1,413 

2,145 

2.276 
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Hartford    (indnrlio^     New     Hartford 
Tillage) 

New  Hartiuru  ^^exciuwivu  ut  viLiugt<j 

Porta —  * . 

Hefnsen . 

Sangerfieki  . 

Steubeu  , , . . 

TreDton  (including  Trenton  Tillage)  . . 

Tronton  (exclusive  of  ^'illage) . . .  • *  * ,  ,  ... 

Vernon  (inclntltn;^  Oneida  CfVBtle  and  Vernon 
villagefc^  ..... 

Vernon  (exclusive  oi  viiiuges; 

TVefttern * .  * 

WeHimoreland  .    

Whit*BtuwD  (iocluding  WijUts^ouro  vumge;. , 
Whites  town  (excluaive  of  village) . - 

Cities  : 
Borne       .... 

Uiica 

ViliageB : 
ttlon  . . 

few  HarUui  d 

Trenton 

Waterville  . . ,  

Wbit^sboro  . 

Hamlets  : 

CaBBvUle  (Pane) 

Clark's  Mills  (Eirkland) .  

ClayriUe  (Paria) ...... 

DeanBville  (Marshall) 

Deerfield  Corners  (Deerfield)  _ 

Delta  (Lee) 

Floyd  Corners  (Floyd) 

Forge  Hollow  (Marsliall) 

Franklin  Iron  Works  (Kirkland) , . 

Gang  Mills  (Trenton)  . 

Holland  Patent  (Trenton) 

Holman  City  (Paris) ♦  ^ , . , .  . 

Kirkland  (Kirkland) 

Heela  (WeBtmoreluud) 

lU 


4,037 
3,294 
3,575 
1,184 
2,613 
1,261 
3.166 
2,862 

2,840 
2,187 
2,423 
2,952 
4,339 
3.375 

11,000 
28,804 

1,640 
743 
294 

1,182 

904 

152 
420 
944 
196 

'^  (\i 
104 
320 
75 
158 
125 


1B80 

4,394 

3,684 
3,573 
1.195 
3,171 
1,223 
3.097 
2,808 

3,056 
2,472 
2.264 
2,744 
4.498 
3,128 

12,194 
33,914 

1,236 
710 
289 

1,370 

226 
393 
847 
200 
716 
186 

99 
352 

401 

132 


V,. 
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Li',  -^r  -''-ex-  T  .--i  iLlls    Wl.tesv-^T.        

y ■=  ■=  Y  r >  M--ls.  T  r : ;  -rr    '^^i^.t-e*:  ittl    

y-^  T:.-i:  r^:.-/l.I^:5    Ncir  Hirif  :.ri      . . . . 

Or.-iri-j    'VLi^iiMiri. 

0-£-7FiIi    ^if^^ 

Si:. -::t    Pirl- 

R-^k^Z.     R-=L--L       

Sii-^:i    R:-^ 

5d::-Z:*  Trei.: 'vi:>   

Tr^iv I.  Ffclls  'TreLtoi:; 

Vtm  jH  Ctrtttr   V*:rr.oi.  i 

We^:  BraLcL  •  L^-e , 

Wtst-erL^ile    ^r^ten.; , 

W«t:^vre!aL  1  '  We=-t— orelas  i) 

W-.Ir-=TiIIe    WLii-^rowT.! , 


3T3 

1=5* 

X'a 

dSl 

-  .  - 

1E3 

.:.f4 

£57 

5*5 

53S 

?T 

SI* 

336 

459     .. 

see 

134 

25*      .. 

-  -       .... 



95 

243 

ISt 

1*^ 

13S 

. . .    .  -  - 

19i> 

i-T     .. 

2S5 

ac« 

*U 

403 

115 

213 

295 

O-r- 


r 


^'  Or-.re 


G'.L-i    -r: 


irLrL  v:..agA; 


MoLr.e    ... 


UrionTille  Tillacre? 


Tli.GifZe) 


M',:.*:.- .:..rrv      tLcluliL;^    MoLti'omerr     and 

W.:i-:.  -All^-f-;.,     .    .^ '..    ..* 

M',-!',.' .rr.f-ry  'eiolirive  of  villugesj    

M^j:.t  H:^     ~ 

Ne'^:.  :ri/:;     


2..V-2 

2.444 

2.  lis 

2 .  22? 

5. '?.^ 

7,2:37 

2...-:i 

1,951 

3.^3 

4.357 

1  ^'?S 

1,S30 

1.123 

l.<Xi2 

1,224 

1.143 



3.404 

1.443 

1,360 

1.044 

4,e66 

5,096 

4.536 

4,795 

2.322 

2.056 

1.S42 

1.549 

3.541 

3.918 
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New  Windsor 

Wallkill  (including  Middletown  village) 

Wallkill  (exclusive  of  village) 

Warwick  (including  Warwick  village) 

Warwick  (exclusive  of  village) 

Wawayanda 

Cities: 
Newburgh 

Villages: 

Goshen 

Union  ville 

Montgomery -. 

Walden 

Middletown 

Warwick « 

Hamlets: 

Amity  (Warwick) 

Bellvale  (Warwick) 

Chester  (Chester) 

Cornwall  Landing  (Cornwall) 

Edenville  (Warwick) 

Florida  (Warwick) 

Highland  Falls  (Highland) 

Highland  Mills  (Monroe) 

Howell's  Depot  (Wallkill) 

Monroe  (Monroe) 

New  Milford  (Warwick) 

New  Vernon  (Mount  Hope) 

Otisville  (Mount  Hope) 

Pine  Island  (Warwick) 

West  Point  (Highlands) 

West  Town  (Minisink) 

Otsego  County, 
Towns: 
Cherry  Valley  (including  Cherry  Valley  village) 
Cherry  Valley  (exclusive  of  village) 

Village: 
Cherry  Valley 


1810. 

1880. 

2,482 

2,576 

9,477 

11,486 

3,428 

2,992 

5,736 

5,699 

4,798 

4,656 

1,900 

1,879 

17,014  18,049 


2,205 

2,557 



316 

960 

936 

1,254 

1,804 

6,049 

8,494 

938 

1,043 

131 

179 

666     . 

200     

130 

459 

555 

1,976 
490 

156 

459 

98 

55 

471 

66 

942 

1,131 

175 

2,337 

2,260 

1,407 

1,404 

930 


856 
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Rennmlaer  County. 

Towns 
Berlin  ... 
Brunswick  - . 
East  Greenbudh 

GraftoQ 

GreenbuBh  (mcludiD j;  GreenbuBh  village) , . . 
Greenbusli  (exclumve  of  village)  .,.,..,. 
Hooftick  (inciuding  Hoosick  Falls  villao^e) 

HooBick  (exclusive  of  village) 

LaQBiDgburgh  (incltidijig  Lanfiingburgu  vij- 

Iftge) 

lianslngburgb  (exclusive  of  village)  . 

Nassau  , . » .  - .  i 

North    Greenbueh    (includiufr    Bath-on-the- 

Hudson  village)  .  . 
North  GreenbuBh  (exclufiive  at  viUage) 
Petereburgh 

PittBlOWXl  ....*,. 

PoeBtenkill    .  « . 

Sand  Lake  . . , 

Sohaghiicoke  (iucluding  Harts  Falls  village)^ 

Schaghticoke  (exclusive  of  village) , , . 

Schodack  (including  CaBtleton  village) ...... 

Schodack  (exclusive  of  vUlage) 

Siepheniown  , ..,,.. 

City: 
Troj     


Tillages: 

Greenbueh 

Hoosick  Falls. 

Lausingburgh 

Batli*on-ibe*Hud8on 

Hart's  Falls 
Gastleton  ,  * . 

Hamlets : 

Berlin  (Berlin) . 

Brainard  (Nassau) .,....,, 

DeFreestville  (North  Greenbush) . 
East  Nassau  (Nassau) 


2,088 
3,128 
1,845 
1,699 
6,202 


.'.728 


6,804  7,7ro 

432  827 

2,705  2,629 

a,058  4,131 

4,593  2,085 

1,732  1,785 

4,093  4,095 

1,769  1,672 

2,683  2,550 

3.125  8,681 

2,014  2,816 

4,442  4,319 

3,862  8,407 

2,133  1,S»6 

46.465  56.747 


3,295 
4,53<» 
7,432 
2,046 
1,275 
912 


6,372 
1,465 

i,Ui 

580 


ii)8 


192 
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JohnsoDTille  (Pittstown)  * , , 

Muitzeskill  (Sebodack) 

Nassau  (Nassau) ♦ . 

North  Hoosick  (Hoosiok) 

North  Petersburg  (Petersburg) 

Petersburg  (Petersburg)  ,.....,.. 

Poes  ten  kill  (PoeBtenkill)  * 

ind  Lake  (Sand  Lake) 

Sehodack  Landiog  (Schodack) 

Upouth  Schodack  (Schodack) ^ 

7dX\ej  Falls  (Pittatown  and  Schaghtionke) 

Test  Sandlake  (Sandlake) 

Tynan tskill  (North  GreenbuBh) 


imo. 

um. 

500 

397 

.  . 

62 

348 

449 

239 

149 

315 

250 

503 

777 

401 

91 

600 

782 

315 

185 

140 

176 

Saratoga    Counlij. 

Towns :  , 

Balls  ton   (including    part    of    Balston    Spa 

village) 

Ballston  (exclusive  of  village) 

Charlton . 

Clifton  Park  , , . 

Corinth , , , 

Day 

Edinburgh . .,,,..,.,. 

Galway  (including  Lialwaj  villixge).  . 

Galway  (exclusive  of  village)     

Greenfield  .-.......,.., ... 

Hadley 

Half  Moon  (including  part  of  Mecbanicville 

village) ., 

Half  Moon  (exclusive  of  village). . 

Malta 

Milton  (including  part  of  Ballston  Spa  village) 

Milton  (exclusive  of  village) 

Moreau ,.»..... , 

Northumberland 

fovidence  . 

ratoga  (including Schuylervllk*  and  Victory 

BlilLs  villages) . « 

Saratoga  (exclusive  of  villagcia) 


2,180 

2.035 

1,836 

1,652 

1.607 

1,474 

2,C57 

2,454 

1.500 

1.737 

1,127- 

1,238 

1,405 

1,523 

2,174 

1.902 

.  .  *  «  • 

1,715 

2,698 

2.448 

1,039 

1.095 

3,093 

3,102 

2,612 

2.362 

1,212 

1,234 

4,946 

5,566 

2.320 

2,937 

2,256 

2.655 

1,656 

1,688 

1.165 

994 

4,052 

4,539 

1,815 

1.802 

510  F.invmim  A5>xal  Befobt  of  thi 


S.537  10.S20 


S&r i: :  i-i  Scrir.^5  =  iLcIiiing Sar&toga  Springs 

SiTit-: ::»  Sprliiga  ' eielasiTe  of  Tillages' 1 , Wl  2. 

Siill— i*.er    iLol^iiiLg  Still -s^iter  and  part  of 

of  ilroLiLic^le  Tillage* 3,401  3,413 

S*:ll ■-iter  'erjloiiTe  o:  Tilligee 2. ITC*  2.030 

Wat^r:--»ri    i::oluiii:g  Witerfori  TillAge!    ...             3.631  4.333 

Wa  .erf :  r  i   eicl  JSiTe  of  tH .Age; 2,5^  2 , 506 

^ViltorL 1.204  1,118 

Villager: 

GilwttV 187 

S:L  ;TlrrTi:ie 1,367  1,617 

Viotorj  iLIis STO  1,130 

S^nr  - ga  SpriEgs 7,516  8,131 

Stil.^ater 737  877 

Wa^erfori  .    3.071  1,822 

Bi:>  c-   Spa   2,970  3,0U 

MecLanicTiile 1,075  1,365 

Hicileta: 

Barkers t: lie  « ProTiJenoe; 50 

E.:  r.e:VrT:::e 'EliLh;:rgL     216  344 

Ber-   .-^  H:.:::.Tv  .£liLl."r^L, 107 

E:.:>:::^    Miltii. 4i^ 

B/  l:      T  >!f  u:L  B:.:>r>L;    Bii:^::- ?0 

Lir-tHlN    ZJillrr^.L     ISO 

CL.r:::-    ^LcirltiL       1T5 

C::':   :.  P.r>    HilrMivr:         49 

C:LV:i:.^vi:\.    Killv 326 

C:r:L:L    .:  rii.:L: 510 

Coveville    Dav. 53 

rr-:o:.t    H:::  M^Mi,    2S7 

D:^:  Citv    WiterfrJ) 365 

Ei-:  Diiv    r.,,     12^ 

F:i:t::v    Pr:viIeLce      67 

F-elrr  D-.:    Mreau 220 

F:^:-rrT::ie  ■M:rre.v: 50 

<'t\t.-*- ■  :rt  iN:.rtL:r-':  erlAn-L 139 

H^-^  t   TLs  ^^:::^  ■Pri.T:  leLce.    61 

Mi  ■  ;>  Gr  ve  •  GreeL^el  1  ■ 144 

Mii  :>to^L  <Haif  Moon) 147 

y crtL  Side  i  Waterf era  i 757 
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Quaker  Springe  (Saratoga) 150 

Rexford's  Flats  (Clifton  Park) 163 

Rock  City  Falls  (Milton)   303 

South  Ballston  [or  Branch]  (Ballston) 80 

South  Glens  Falls  (Moreau) 1,047  1,083 

Victory  MQls  (Saratoga) 870     

Vischer's  Ferry  (Clifton  Park) 206 

West  Day  (Day) 93 

West  Milton  (Milton) 241 

West  Waterford  (Water! ord) 441 

WiltonviUe  (Wilton) 81 

Schenectady  County. 
Towns: 

Duanesburgh 3,042  2,995 

Glenville 2,973  2,746 

Niskayuna 1,105  990 

Princetown 846  826 

Rotterdam -2,355  2,326 

City: 

Schenectady 11,026  13,655 

Hamlets : 

Braman's  Corners  (Duanesburgh) 67 

Duanesburgh  (Duanesburgh) 91 

Mariaville  (Duanesburgh) 116 

Niskayuna  (Niskayuna) 73 

Quaker  Street  (Duanesburgh) 250 

Quaker  Street  Depot  (Duanesburgh) 163 

Scotia  (Glenville) 222 

Schoharie  County, 
Towns: 

Blenheim 1,437  1,191 

Broome 1,834  1,636 

Carlisle 1,730  1,720 

Cobleskill  (including  Cobleskill  village) 2 ,  847  3 ,  370 

Cobleskill  (exclusive  of  village) 1 ,  817  2 ,  148 

Conesville 1,314  1,127 

Esperance 1 ,  276  1 ,  378 

Fulton 2,700  2,683 

Gilboa 2,227  2,040 


iia 
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Jefferson *,*.,,., 

lEdJleburgb,  . . 

Bichmondville , . 

Schoharie  (tocluditig  bchoUariu  vUltt^o).  ,. 

:  Schoharie  f exclusive  of  viHaije^ , 

Seward 

SbaroD  (mcluiiiug  Sharon  ^Springii  village), 

Sharon  fexcln^^ive  of  \ illatre) _    .  . , 

Summit 
Wright 

Villages 

Cobleskill . .  

Schoharie . . 
Sharon  Spriu^^s 

Hftralets  : 
Argusville  (Carlisle) 
Blenheim  (Blenheim) 

Carlisle  (Carlisle) .  .    . , 

Central  Bridge  (Schoharie) 

Esperance  (Eeperance)  . , 
Franklin  ton  (Broome) .  , .  . 

Gallupville  (Wright) 

Gilboa  (Gilboa) 

Grovenor*a  Corners  (Carlisle)  ,  . , 
Hunter's  Land  (Middleburgh)  . .  . 

Hyndaville  (Seward) 

Livingston ville  (Broome) 

Middleburgh  (Middleburgh) . 
Richmondville  (Richmondvillt  > 

Seward  Valley  (Seward) 

Sloans ville  (Esp^rance) 

South  Gilboa  (GUboa) 

Summit  (Summit) 

WarnersTille  (Bichmondville) » . . . 


HfT*k 

1.712 

S,180 
2,307 
3.207 
2.007 
7*>5 
2,649 
2J28 
1.631 
1,525 

1,030 

1,200 
520 


803 
630 


lU 

221 
V2S\ 
1951 
341 

771 

-sa 

eoj 

17a  I 

129 
U7, 

1»128 

141, 

fiOOj 

r^ 

121 


SuUivan  County. 
Towns: 

Fallsburgh , . ,    .,,•,. 

Mamakating  (including  Wurtsboro  yillage) . 

Mamakatingf  (exclusive  of  yillage) * 

Neversink , . . 


:^.2itc 

'J,»15 

4,606 

3,845 

4,069 

3,dor 

2,458 

2,16a 
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Hamlets :                                                                          igro.  isso. 

Homowack  (Mamakating) 209 

Pbillipsport  (Mamakating) 661 

Summitville  (Mamakating) 223 

Ulster  County. 
Towns: 

Denning 1,044  1,036 

Esopns 4,567  4,736 

Oardiner 1,991  1,794 

Hurley 2,987  2,521 

Kingston,  Kingston  city  and  Ulster 21 ,  943  22 ,  243 

Kingston  (exclusive  of  city  and  Ulster) 1 ,  093 

Lloyd 2,658  2,713 

Marbletown 4,223  3,970 

Marlborough 2,976  3,472 

New  Paltz 2,040  1,958 

OHve 3,083  2,927 

Plattekill , 2,031  2,205 

Eochester 4,088  4,109 

Rosendale 3,625  4,724 

Saugerties  (including  Saugerties  village)  . . .           10,455  10,375 

Saugerties  (exclusive  of  village) . . .  / 6, 724  6,452 

Shandaken 2,751  2,829 

Shawangunk 2,823  2,910 

Wawarsing  (including  EUenville  village) 8,151  8,547 

Wawarsing  (exclusive  of  village) 5, 797 

Woodstock 2,022  1,968 

Ulster 2,806 

City: 

Kingston 17,429  18,344 

Villages: 

Saugerties 3,731  3,923 

EUenville 2, 750 

Hamlets: 

Butterville  (New  Paltz) 35 

Cliftondale  (Plattekill) 371 

Corners  (New  Paltz) 39 

East  Kingston  (Ulster) 484 

Eddyville  (Ulster) 617 

Flatbush  (Saugerties) 156 

115 


9Ii  Elevzsth  AsaviL  Bepobt  of  the 

Gardiner  » Gmrdiner) 130 

GUfico  (Saagertiefij 900 

Glenerie  ( Saogerties) 124 

Greenfield  CWawaraing; 971 

High  Falls  (Marbletown j 571 

Lapata  ^Harbletown) 15S 

Libertjville  (Gardiner) 61 

New  Paltz  i  New  PalUj 4i5  493 

OhioTille  (New  Paltz) 44 

Plattekill  (Saagerties) 574 

Port  E wen  (Eaopo*) 1,251  1,580 

Sleigbtbnrg  (Eaopna) 203  282 

South  Bondoat  (Eaopns) 405  493 

Springtown  (New  Paltz; 35 

Tathill  (Gardiner) 83 

Whiteport  (Rosendale^ 198 

TToodstock  (Woodatock) . 170 

Warren  County. 
Towns: 

Bolton  1,13-5  1,132 

CaldweU 1,041  1,223 

Chester 2.32*j  2,247 

Ha^'^ue 637  S07 

Horizon     1  .o«X»  1 .633 

JohL.bur;/ 2,51*9  2.742 

L:zeri.e     1,174  1.438 

'.^  ifr^Lrbjrv  liiicluding  Glees  Falls  village ». .             S,3S7  9,S<J5 

QieeL-jbury  'exclu-ive  of  village* 3,S-S7  4,905 

StOLv  Cre^k 1,127  1,253 

Th^irr/.an 1,0^4  1,174 

U'arreLr^b  ur;:L 1 ,  579  1 ,  725 

Villaj/e: 

Gle:.r^  FL.:is 4,500  4,900 

Haii.Ifts: 

Ci.o>tf:r  •  Chehtf;!      349 

Lu/f-rn*^  I  L  iz^^rui 46S 

Pottersville    Cn^rster 168 

Warrer.sLar^'    W  ;rreDsbur^'j     715  748 

Weav»:^rtow!i  jJ ^Lnsbur;?; 17t) 


Spate  Board  of  Health.  915 

Washington  County. 

Towns:                                                                             isto.  ibso. 

Argyle  (including  Argyle  village) 2 ,  850  2 ,  775 

Argyle  (exclusive  of  village) 2, 509  2,459 

Cambridge  (including    part    of    Cambridge 

village) 2,589  2,324 

Cam! 'ridge  (exclusive  of  village)   2,020  1,835 

Easton 3,072  2,740 

FortEdward  (including Fort  Edward  village).             5,125  4,680 

Fort  Edward,  (exclusive  of  village) 1 ,  033  1 ,  092 

Greenwich  (including  Greenwicli  village)  . . .             4,030  3, §00 

Greenwich  (exclusive  of  village) 2, 029 

Hartford 1,989  1,700 

Hebron 2,399  2,383 

Jackson 1,062  1,502 

Kiugsbury  (including  Sandy  Hill  village). . .             4,277  4,014 

Kingsbury  (exclusive  of  village) 1 ,  930  2 ,  127 

Salem  (including  Salem  village) 3 ,  550  3 ,  498 

Salem  (exclusive  of  village) .    .             2, 317  2, 088 

White  Creek  (including  part  of  Cambridge 

village) 2,881  2,742 

White  Creek  (exclusive  of  village) 1 ,  914  1 ,  749 

Villages: 

Argyle 351  316 

Fort  Edward 3,492  2,988 

Greenwich 1,231 

Sandy  Hill 2,347  2,487 

Salem 1,239  1,410 

Oatkibridge   (Cambridge,  503;    White  Creek, 

967) 1,530  1,482 

Hamlets: 

Battenville  (Greenwich) 142 

Belcher  (Hebron) 57 

Buskirk's  Bridge  (White  Creek) 80 

Eigle  Bridge  (White  Creek) 90 

Eddyville  (Easton) 820 

Fort  Miller  (Fort  Edward)   124 

North  Argyle  (Argyle) 95 

North  Hebron  (Hebron) 00 

Shushan  (Salem) 328 

South  Argyle  (Argyle) 50 


The  Hook  (Argyb) 

Weet  HdbroD  (Hebroo) . . 

Whit©  Creek  fWbite  Oraek). . 


TowBt: 
Axlingion . . 
BenxiiogtoB  . 

Dorset 

GlafitoBbury 
MoncbeBter  . 
Pownal  . 
Rupert  . 
Sandgmte  . . . 
Shaftabujj. . 
Stamford  .«. 
Stmderlacid  . 
WinbaU  ,.,. 
Woodford, , . 


State  of  Vermord  —  BenningUm  CVnrnly. 


r«*»«»««V«*1 


H&mletfi: 

Bennington 

BeDDington  Centre  (Bennington), 
Bennington  Falls  (Bennington)  - . 

East  Dorset  (Dorset) 

Factory  Point  (Manchester) 

North  Bennington  (Bennington) . 

North  Pownal  (Pownal) 

Pownal  (Pownal)  . , , , . . 

Rupert  (Rupert) 

South  ShafteBburj  (Shaftesburj). 

Stamford  (Stamford)  * *  • ,  * 

West  Rupert  (Rupert) 


1,636 

5,760 

a,i95 
lid 

1,897 

1,705 

1,017 

705 

2.027 

6S3 

553 

812 

ail 

2,501 


Towns: 
Adams  and  North  Adams 

Adams.  . .  , 

Cheshire 

Clarksburg 

Hancock , 

Mt  Washington 


State  of  MassachuitetU  —  Berkshire  Couni^. 

12,090 


1.758 

882 
256 


11 


215 

4fr(? 

7U 
5C(> 

10i5 

2m 

IW 
158  1 


15,1 
5.591 
1,5871 
784 

205 
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Ashford  ,•••..*•. • 

North  Adams  ,.«♦****,, 

Williametown 

Hamlets : 

Adams  (Adams) 

Briggville  (Clarksburg)  ...*.» 

Hancock  (Hancock)   

WiUiamstown  (Williams town). 


WTO. 

ISM. 

208 

S03. 

.  ,  «  - 

10,191 

.659 

3.394 

a,  888 

189 

129 
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Town: 
WestMaford 


State  of  New  Jersey  —  PoBsaic  County, 

.,.,  2.660 


Su99ex  OouTtiy. 
Towns: 

Prankfard 

Hardiston  

LaFajette 

Sparta 

Vernon 

Wantage 

fi[amlets : 

Colesville  (Wantage) 

DecJiertown  (Wantage)  *.,,.. 

Franklin  Furnace  (Hardistou) ...,., 

Hamburg  (Hardiston) 

Mount  Salem  (Wantage) , 

Ogdensburgh  (Sparta) 

f  Ogden  Mine  (Sparta) 

Sparta  (Sparta) 

Temon  (Vernon) _ 


1,776 
1,668 
884 
2,032 
1,979 
3,636 


2,591 


1.682 
2,645 
781 
2,274 
1,811 
3,361 

90 
370 
799 
412 

38 
562 
280 
292 
119 


The  extent  to  which  the  seweraf^e  and  drainage  of  the  cities  and 
Tillages  has  gone  and  the  condition  as  to  drainage  of  ^ the  smaller 
places  which  have  no  definite  system  of  sewerage  has  been  inves- 
tigated oareftilly  and  a  statement  of  the  facta  discovered  is  in 
preparation.  The  insertion  of  this  statement  in  the  next  report 
is  very  desirable,  and  to  avoid  repetition  this  statement  is  reserved 
until  next  year.  Where  regular  systems  of  sewerage  are  in  opera- 
tion the  date  of  the  construction  of  the  sewers  is  determined  as 
closely  as  possible,  that  an  idea  of  the  rapidity  of  increase  in  the 
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amount  of  poUtiting  materials  reaching  the  riTers  directly  maj  bJ 
obtained.  It  ia  found  that  praeticallj  all  the  i»ewers  except  iMl 
city  of  the  aize  of  Albany,  for  example,  haTe  been  built  sione  1«H 
and  that  a  very  large  percentage  have  been  bcdli  aince  168CLI 
The  sewers  in  the  smaller  places  hare  nearly  all  been  built  biqcq] 
1880.  The  tendency  at  present  is  for  all  incorporated  cities  and 
villages,  of  whatever  size,  to  provide  themselves  aa  rapidly  asj 
possible  with  both  water-works  and  aewers.  This  tendency  Jaj 
much  more  marked  in  the  last  five  years  than  ever  before  andl 
iudicates  a  rapid  increase  in  the  amonnt  of  pollution  of  Ihei 
streams  for  a  few  years.  When  the  results  of  the  census  of  1890  j 
are  at  hand  it  will  be  possible,  in  connection  with  onr  infonnalajQiL| 
regarding  the  construction  of  sewers,  to  obtain  an  approximiilM 
estimate  of  the  rate  of  this  increase  and  some  idea  of  Hmm 
maximum  to  wluch  it  would  approximate  if  the  population  did  I 
not  increase.  The  increase  in  population  for  a  reaaonable  uamberl 
of  years  can  then  be  estimated  and  the  probable  condition  of  the  I 
streams  be  arrived  at.  So  far  as  the  results  of  the  last  (Sensual 
have  been  made  public  they  show  the  same  thing  that  the  furmerl 
censuses  have  shown,  viz. :  For  the  eastern  States  a  reduction  in  I 
the  rural  population  and  an  increase  in  the  urban  population  of  m  ] 
greater  amount,  so  that  the  net  result  is  some  increase  in  popnla^  | 
tion  for  the  whole  State.  It  is  probable  that  this  will  C4.mtiniie  I 
for  some  years  yet  nntil  the  western  States  are  more  deBaelyl 
populated  and  the  conditions  of  rural  life  are  made  more  nearly! 
equal.  The  rural  population  of  the  east  will  then  hold  its  own  or  J 
increase,  and  will  probably  cause  the  population  to  inoreas>e  oa  \ 
the  whole  more  rapidly  in  the  State.  This  phase  of  the  q^. 
is  not  of  so  much  interest  in  the  discussion  of  our  que.sti- u  »«8 
the  marked  increase  in  urban  population  and  the  marked  increase 
in  the  desire  of  the  inhabitants  of  even  the  smaller  vilhigea  to 
have  all  the  advantages  of  public  water  supplies  and  sewerage  \ 
as  weU  as  other  conveniences  which  are  possible  to  aggregationgj 
of  people.  The  natural  place  for  man  to  live  seema  to  be  inl 
company  with  his  fellowman  that  he  may  secure  the  benefitii  of] 
co-operation  in  many  matters  impossible  of  attainment  by  indi- 
viduals or  small  numbers.  The  necessity  for  a  complete  deter- 1 
mination  of  the  facts  as  to  use  of  streams  for  water  supply  and 
as  sewers,  and  the  interference  of  the  one  use  with  the  other] 
becomes  greater,  therefore,  every  year. 
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The  use  of  the  river  and  tribafcaries  for  economic  purposes  ia 
yery  general.  The  magnitude  of  the  interefeta  involved  is  shown 
in  the  following  tables.  Some  of  these  interests  will  inevitably 
be  destroyed  by  the  increase  in  pollution  of  the  river  and  others 
will  be  very  much  injured.  All  will  be  affected  to  a  greater  or 
less  degree.  Table  III  shows  the  amount  of  iee  put  up  on  the 
Hudson  river  and  gathered  from  its  surface  iu  1879  and  in  1889. 
A  healthy  growth  in  the  basiness  is  shown.  There  has  been  some 
question  the  last  year  as  to  whether  this  growth  would  continue, 
owing  to  the  number  of  ice-machines  put  into  use  on  account  of 
the  short  supply  of  natural  ice  last  winter  The  effect  of  the  new 
processes  upon  the  development  of  business  along  the  old  chan- 
nels can  onl}^  be  determined  by  time,  but  I  am  disposed  to  think 
that  the  effect  will  not  be  great,  though  a  certain  proportion  of  it 
will  doubtless  be  permanent.  The  figures  for  1879  in  the  table 
are  taken  from  the  reports  of  the  census  for  1880.  I  am  indebted 
to  the  Ice  Trade  Journal^  of  Philadelphia,  for  those  of  1889. 


rvl 
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The  amount  harrested  in  any  given  year  depends  upon  the 
severity  of  the  winter  season.     Sometimes  as  much  as  500,C 
tons  in  addition  to  the  nominal  cajmcity  of  the  houses  is  stacked 
outside  and  disposed  of  before  the  warm  season  opeus.     The  valuej 
of  the  ice  varies  greatly  from  time  to  time,  and  may  have  a  whole-' 
sale  price  from  about  one  dollar  a  ton  up. 

Table  lY  gives  as  full  a  statement  as  it  was  possible  to  obtain 
of  the  water-works  systems  of  corporations  on  the  Hudaon  water- 
shed. Some  of  the  statements  are  from  official  reports,  some  from 
personal  interviews  with  officials,  and  some  from  the  Manual  ol 
American  Water- Works,  piiblished  by  Engineering  News. 
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Of  the  above  liat  the  following  take  their  supplies  diroctly  from 
the  Hndaon  or  Mohawk  rivers,  and  are,  therefore,  of  special 
interest  to  us  in  this  connectioii:  Albany,  Bath-nn-the-Hutlson, 
Oatskill,  Cohoes,  East  Albany,  Greenbiish,  Green  Island,  Herki- 
mer (driven  wells  near  West  Canada  creek),  Hudson,  Pough- 
keepsie.  Borne,  Schenectady,  Troy,  Waterford,  West  Troy,  Of 
some  of  these  I  am  able  to  give  further  information,  which  is 
detailed  below.  Of  most  of  the  forty-one  remaining  it  may  be 
said  that  the  watersheds  of  the  streams  in  use  are  small  and  ai^e 
readily  protected  by  the  methods  now  provided  for  by  law*     A 

ary  few  are  of  larger  extent  and  liable  to  undesirable  pollution 

i  some  time  in  the  future. 

Albany. 

There  has  been  much  discussion  at  various  times  of  the 
question  of  water  supply  for  the  city  of  Albany.  Early  in  the 
seventies  it  became  necessary  to  find  an  additional  supply  owing 
to  the  inadequacy  of  the  suppl}'  from  the  small  streams  above  the 
city.  At  that  time  examinations  were  made  of  various  proposed 
sources  and  the  Hudson  river  was  selected  as  then  the  purest 
source  available  at  a  cost  not  practically  prohibitory.  The 
'methods  of  analysis  in  vogue  indicated  this,  and  the  consideration 
of  the  amount  of  pollution  entering  the  river  above  the  city  and 
its  possible  increase  did  not  lead  to  the  conclusion  that  this 
pollution  would  be  dangerous.  Apparently  no  thought  was  taken 
of  the  rate  of  increase.  From  Prof.  Chandler's  report  on  the 
river  as  a  source  of  supply,  dated  1872, 1  abstract  the  following : 

"  The  watershed  of  the  river  above  Albany  is  about  7,000  square 
miles  in  area.  The  population  on  it  is  about  400,000 ;  of  this 
there  are  in  cities,  Troy,  46,421 ;  West  Troy,  22,616 ;  Ctica,  28,798, 
There  are  fourteen  other  cities  and  towns  with  a  population  of 
S|000  to  15,000  each,  but  the  greater  part  of  the  population  is 
scattered  in  small  villages  and  hamlets  and  farm-houses.  Few  of 
the  towns  have  sewers.  The  average  density  is  represented  by  an 
area  of  eleven  acres  for  each  inhabitant.  The  average  volume  of 
the  river  is  618,111  cubic  feet  a  minute,  or  6,677,000,000  gallons  a 
day,  with  a  minimum  of  1,829,000,000  in  July,  and  a  maximum  of 
12,330,000,000  in  March.  Compariug  the  above  figures  with  the 
corresponding  figures  for  the  Thames  river  in  England,  it  is  found 
that  the  population  on  the  Thames  is  two  and  one-half  times,  the 
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PjniE.  Jl  IL  Leeds,  sialas   dtftl  k  is   decided  si  an 
to  vkfeh  Um  qoefltioD  has  been  referred  Ami  eorpormtioDe  < 
abuse  ibe  wsterB  of  strt^msp  aad  OM  Albaaj  is  vitbovl  < 
drinkbiK  Tr cij*s  diliiled  sevaiee  aod  a  part  gI  ^tr  owb.    He  ( 
siders  Ibai  tbe  rirer  waler  after  filtration  woali  be  §aie  to  i 
Be  does  nol  find  any  scmree  of  water  svpeiior,  even  aher  ] 
Hoc,  to  tbe  filtered  rirer  water.     Tbe  river  water  shoidd  be  I 
weQ  above  Albaaj  and  still  as  far  below  Troj  as  poa^Ue. 

Prot  W*  P«  IfjmoD  made  a  more  detailed  etndj  of  tbe 
tbe  Troj  sewage  tipoo   tbe   nrer  aad  iU  sell-porificatioii 
eiiber  of  tbe  other  cbemtt^ts,  mutl  bis  rasolta  abow  an  appr 
increaae  in  imptiritj  below  Ibe  outlets  of  Tinj  seweim,    He  st 
lliAt  tbe  addltioD  of  Trcrj  eewaf^  has  an  appreciable  effect  on  ^ 
riviir;   that  there  is  no  material  change  for  the   better 
Albany  is  reached  sad  that  Alb^tny^s  safety  lies  only  in 
amoiiDl  of  dilntion.    Albany  sewage  prol>  '  '        t%  bade  to  | 
intake.    Ho  proposee  filter-beds  and  an  i  .  ^iiig 

tjilce  the  sewage  well  below  the  cihr.     Tbe  aondition  of  tbe 
may  b<«€ome  dao|2;eroi]s  at  any  time.     No  other  adequate  soui 
ill  an  tli^  TTn4l»ii>ii  river  is  apparenL 
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The  chemical  analyBes  referred  to  above  are  reserved  mitil  the 

nest  report 

HUDflON. 

Mr-  W  J.  McAlpine  made  a  report  in  1872  ob  a  water  supply 
for  the  city  of  Hiidaon,  and  showed  a  clear  saving  in  first  cost  of 
about  fifty  per  cent  of  a  Bupply  fi^om  the  river  over  one  from 
surface  waters  above  the  city,  and  an  appreciable  saving  when  the 
increased  cost  of  maintenance  of  the  river  plant  is  considered* 
He  does  not  consider  the  river  as  a  fit  source  of  water  supply 
even  at  that  date  but  the  city  authorities  decided  to  use  the  river. 
The  water  is  at  present  filtered  tbrouj^h  a  sand  and  gravel  filter, 
I  believe  some  analyses  of  the  water  have  been  made  by  chemists 
but  I  have  been  unable  to  find  any  of  the  results. 

Lanbikoburoh. 

In  1883  Mr.  P.  H.  Baerman  made  a  report  on  a  water  suppljl 
for  the  village  of  Lansingburgh,  and  showed  such  a  differencje  in 
cost  between  the  pumping  and  gravity  plans,  in  favor  of  the  latter, 
that  it  has  been  adopted,  and  tlie  works  have  recently  be»>ii  «'n!u-. 
pleted  to  take  a  supply  from  Oil  Mill  creek, 

LriTLE  Falls. 

This  village  has  recently  completed  a  system  of  water-works 
taking  a  supply  of  water  from  a  brook.  The  analysis  of  the 
water  shows  a  pure  and  very  soft  water  as  it  should  be, 
Beaver  creek  is  a  mountain  trout  stream, 

POUOHKKEPSIE. 

This  city  has  taken  its  supply  from  the  Hudson  for  twenty 
years  first  running  it  through  a  sand  and  gravel  filter-bed. 
According  to  the  reports  of  the  superintendent  the  condition  of 
the  river  varies  much  and  is  often  such  as  to  make  the  continued 
working  of  the  filter  difficult  The  amount  of  salt  in  the  waiter 
IB  at  times  quite  large  owing  to  the  flow  of  sea  water  to  this 
point,  but  it  is  never  in  sufficient  quantities  to  be  particularly 
noticeable  and  only  for  a  portion  of  the  j^ear.  In  some  years  the 
excess  of  salt  is  not  observed  and  it  often  runs  well  below  the 
limit  that  indicates  appreciable  sewage  pollution  in  fresli  water, 
according  to  the  tests  for  chh>riue  applied  by  the  water-works 
authorities.     Some  complaint  is  made  of  the  growth  of  algm  in  the 
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sewage  pollution,  are  reserved  until  the  next  report,  as  belonging 
more  properly  with  it  The  data  given  above  will  serve  to  show 
the  magnitude  of  the  problem  and  its  great  importance. 

The  work  of  the  next  year  will  include  a  series  of  chemical  and 
biological  analyses  of  the  water  of  the  river  and  its  principal 
tributaries  and  the  next  report  will  give  the  results  of  these 
examinations,  the  data  above  reserved  and  others  to  be  obtained, 
as  well  as  a  discussion  of  the  resulta 

BespectfuUy  submitted, 

CHAS.  C.  BROWN,  C.  E. 
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